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(54) YCTPOMCTBO M CnOCOB PEAJ1H3ALIMM 
nEPEflAHM AAHHblX 

(57) PecjDepaT: 

M3o6peTeHne othocmtc^ k nepeflane nncjDpoBbix 
curHanoB. TexHunecKUM p63ynbTaT - noBbnueHne 
ckopoctm repe,qaMM .qaHHbix. MHTepcjDeMC nepeflann 
flaHHbix flna nepecbinKM L^cfrpoBbix flaHHbix Me>Kfly 

XOCTOM H KJ1I/IGHTOM no TpaKTy o6MeHa flaHHblMM, 

ncnorib3ya CTpyKTypbi naKeTOB, CBJR3aHHbie bmgctg 

CjDOpMMpOBaHMJR npOTOKOJia 06MGHa AaHHblMM, 

Ana o6MGHa npGABapnTGJibHO Bbi6paHHbiM Ha6opoM 
I^MCjDpOBblX AaHHbix ynpaBJiem/m 1/1 npGACTaBJiGHi/ia. 
npoTOKon nGpGAann curHanoB ncnonb3yGTca 

KOHTpOJlJlGpaMM J1MHMM riGpGAaHM ASHHblX, 

CKOHcjDMrypupoBaHHbiMM A-na rGHGpupoBaHna, 
nGpGAann m npnGMa naKGTOB, c^opMnpytomux 
npoTOKon o6MGHa ashhumh, m Arm cJ^opMnpoBaHna 



MHTEPOEMCA C BblCOKOM CKOPOCTbK) 

i4nc)DpoBbix flaHHbix b naKGTbi AaHHbix OAHoro nnn 

HGCKOflbKMX TMnOB, npMHGM, no MGHbLUGM MGpG, OAHH 
HaXOAHTCa B yCTpOMCTBG XOCTa M CBfl3aH C KTIMGHTOM 

npi/i noMoii^M TpaKTa o6MGHa AaHHbiMH. MhtgpcJdgmc 

06GCnGHMBaGT 3KOHOMMHHblM MaJlOMOL^HblM 

AByHanpaBJlGHHblM MGXaHM3M rGpGCblJlKH ASHHblX c 
BblCOKOM CKOpOCTbK) no J1MHMM riGpGASHM AaHHblX 

«nocnGAOBaTGJibHoro» Tuna c ManbiM paAnycoM 

AGMCTBMa, KOTOpblM npklMGHflGTCfl {\Y\9\ pGanM3aL\MM C 
MMHMaTKDpHbIMM COGAHH 1/1 TGflfl Ml/1 H TOHKI/IMI/I H/I6KI/IMI/I 

Ka6GJiaMM, KOTopbiG oco6ghho nonG3Hbi npn 

rOflKJlKDHGHMM AUCnJlGMHblX 3J1GMGHTOB, T3KMX KaK 
HOCMMbIG MMKpOAMCnJlGM, K nopTaTMBHbIM 

KOMnbtOTGpaM M 6GCnpOBOAHblM yCTpOMCTBaM o6MGHa 
AaHHbiMH. 12 h. m 33 3.n. dp-nu, 97 mji., 20 Ta6n. 



CTpaHwqa: 1 




CTpaHwqa: 2 



RUSSIAN FEDERATION 



(19) 



CM 
O 

O 

CO 
CO 
CM 




RU 



(11) 



■ (13) 



(51) Int. CI. 
H04L 29/06 



(2006.01) 



FEDERAL SERVICE 
FOR INTELLECTUAL PROPERTY, 
PATENTS AND TRADEMARKS 

< 12 > ABSTRACT OF INVENTION 



(21), (22) Application: 2006135633/09, 10.03.2005 

(24) Effective date for property rights: 10.03.2005 

(30) Priority: 

10.03.2004 US 60/552,176 

(43) Application published: 20.04.2008 

(45) Date of publication: 27.10.2008 Bull. 30 

(85) Commencement of national phase: 10.10.2006 

(86) PCT application: 

US 2005/008073 (10.03.2005) 

(87) PCT publication: 

WO 2005/088939 (22.09.2005) 

Mail address: 

129090, Moskva, ul. B.Spasskaja, 25, str.3, 
OOO "Juridicheskaja firma Gorodisskij i 
Partnery", pat.pov. Ju.D.Kuznetsovu, reg.Ns 595 



(72) Inventor(s): 

ANDERSON Dzhon Dzhejms (US), 
STIL Brajan (US), 
UAJLI Dzhordzh A. (US), 
ShEKKhAR Shashank (US) 

(73) Proprietor(s): 

KVEhLKOMM INKORPOREJTED (US) 



(54) DEVICE AND METHOD FOR IMPLEMENTING INTERFACE AT HIGH DATA TRANSFER SPEED 



(57) Abstract: 

FIELD: physics, communications. 

SUBSTANCE: invention concerns digital signal 
transfer and claims data transfer interface for 
digital data transfer between host and user over 
data transfer path using packet structures linked 
together to form data transfer protocol, for 
exchange of pre-selected digital control and 
display data set. Signal transfer protocol is 
used by data transfer line controllers configured 
to generate, receive and send packets forming 
data transfer protocol and to form digital data 
packets of one or several types, so that at least 
one is located at host device and is connected to 
user by data transfer path. Interface enables 
economy, low-energy, two-way high-speed data 
transfer mechanism over data transfer line of 
sequential type with narrow operation range, used 
with mini couplers and thin flexible cables 
especially efficient for connection of display 



elements, such as portable microdisplays, to 
portable computers and wireless data exchange 
devices. 

EFFECT: higher data transfer speed. 
45 cl, 117 dwg, 20 tbl 
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l~lpnTa3ai-ine Ha npHopmeT no §119 pa3Aena 35 
KoAeKca 3aKOHOB CLUA 

no HacTO^u4eM 3aaBKe Ha naTeHT McnpaiuMBaeTca npnopnTeT npeABapwTenbHOM 3aaBKM Nq 
60/552176, 03arnaBneHHOM «Switchable Threshold Differential lnterface» 

(flnct)c|DepeHL4MaribHbm HHTepcfreiic c nepeKJiK)HaeMbiM noporoivi), noAaHHOM 10 MapTa 2004 r., m 
npeABapnTenbHOM 3B9\bk]a Nq 60/554309, 03amaBneHH0M «Switchable Threshold Differential 
lnterface» (flM<£ct)epeHi4MajibHbiM i/iHTepc|Deiic c nepeKJiiOHaeMbiM noporoivi), noAaHHOM 17 MapTa 
2004 r., npiineM npaBonpeeMHi/iKOM o6enx 3aaBOK nsnneicn npaBonpeeMHMK ashhom 3B9\bk\a, m 
ohm HacTOsqLAUM AOKyivieHTOM cneMMaribHO BKntoneHbi b AaHHbiM AOKyivieHT nocpeACTBOM ccbiriKM. 
Q6nacTb TexHHKi/i. k kotopom othocmtca M3o6peTeHne 

BapnaHTbi ocyinecTBrieHi/ifl M3o6peTeHMa b a^hhom pacKpbiTMM othocsttca k npoTOKony, 
npoMeccy m ycTpOMCTBy nepeAann i4nc|DpoBbix cnmanoB, BKntOHaa MHTerparibHbie cxeMbi m 
KOMnoHeHTbi, A-n^ nepeAa^n mjim nepecbixiKu CMmanoB Me>KAy ycTpOMCTBOM xocTa n 
ycTpowcTBOM Kiii/ieHTa c BbicoKMMM ckopoctamm nepeAanM AaHHbix. Bonee KOHKpeTHO pacKpbiTwe 
othocmtca k MeTO Ay nepeAanM mmcJdpobhx cnrHanoB MyribTnivieAna m APyrux Ti/inoB c ycTpoiiCTBa 
xocTa mjim KOHTponnepa Ha ycTpoficTBO KnueHTa a™ npeACTaBJieHMa mjim OToGpaweHMa 
KOHenHOMy nonb30BaTeriK), Mcnojib3ya MexaHM3M nepeAann c Manoii noTpeGrmeMOM 

MOLAHOCTbK) M BblCOKOM CKOpOCTbK) nepeAaHM AaHHblX, MMeKDLAMM BHyTpeHHUe M BHeiUHI/ie 

npuMeHeHM^ ycrpoMCTB. 

npeAU-iecTByKDU-iMM ypoBeHb TexHMKn 

nocjieAHMe HecKOJibKO neT Ha6nK>AaeTca 3HanMTenbHbiM nporpecc b KOMnbKrrepax, 
othocalamxch k oneKTpOHHbiM MrpaM npOAyKTax i/i pa3riMHHbix BHABOTexHonorM^x (Hanprnviep, 
MucjDpoBbie MHorocjDyHKMMOHanbHbie a^ckm (MMfl) m KacceTHbie BMAeoMarHMTOcjDOHbi bwcokom 
neTKOCTM) Rnn BbinoriHeHUfl npeACTaBneHM?! cJdotochmmkob, Bi/iAeo, BMAeo no Tpe6oBaHwo m 
rpacjDHHecKMx M3o6pa>KeHHM co Bee 6onee bncokhm pa3pei_ueHneM, Aawe BKruonafl HeKOTopbie 
TMnbi TeKCTOB, KOHenHbiM nojib30BaTermM TaKoro oGopyAOBaHMfl. TaKOM nporpecc, b cbok) 
onepeAb, AaBan npaBO ncnonb30BaTb oneKTpoHHbie ycTpoi/iCTBa Rnn npocMOTpa c 6onee 

BblCOKMM pa3peLUeHMeM, TaKMe KaK BMAeOMOHMTOpbl BblCOKOM HeTKOCTH, MOHMTOpbl TeneBMAeHMH 

bhcokom neTKOCTM (TBM) mjim cneMManM3MpoBaHHbie oneivieHTbi npoeKi_\MM M3o6pa>KeHM^. 
06"beAHHeHMe t3kmx BM3yaribHbix M3o6pa>KeHMM c ayAnoAaHHbiMM c bncokmivi pa3peujeHMeM mjim 
BbicoKOKanecTBeHHbiMM ayAHOAaHHbiMM, TaKMMM KaK npn Mcnorib30BaHMM BOcnpoM3BeAeHne 

3ByKa C KOMnaKT-AMCKOB, L|Mfl, C 06"beMHblM 3ByHaHMeM, H APyrMMM yCTpOMCTBaMM, T3K>Ke 

MMeK)LAMMM CBfl3aHHbie c hmmm BbixoAbi ayAHOCMmanoB, Mcnorib3yeTC5q AJ~ifl C03AaHM$i 6onee 
peariMCTMHHoro, HacbiLqeHHoro C0Aep>KMMbiM mjim MCTMHHbiM MyribTHMeAHMHbiM BnenaTneHMeM 
Ana KOHenHoro norib30BaTen5i. KpoMe Toro, 3ByKOBbie CMCTeMbi m MexaHM3Mbi TpaHcnopTMpOBKM 
My3biKM c bhcokom CTeneHbK) Mo6MfibHOCTM m BbicoKMM KanecTBOM, TaKne KaK npoMrpbmaTeriM 
dpopwaja MP3 (cjDopiviaT c>KaTMa 3ByKa ypOBHsi 3 SKcnepTHOM rpynnbi no ABMwyLAMMca 
M3o6pa>KeHM^M (3rp,\A)), 6biriM pa3pa6oTaHbi ToribKO a^^ npeACTaBneHM^ 3ByKa KOHenHbiM 
nonb30BaTeriflM. 3to npMBeno k pacTyu^MM o>KMAaHM^M ati« o6bNHbix norib30BaTeneii 
KOMMepnecKMx aneKTpoHHbix ycTpOMCTB, ot KOivinbKDTepoB ao TeneBMAeHMsq m Aa>Ke TenecjDOHOB, 

npMBblKLUMM B HaCTOS^mee BpeW\9\ M 0>KMAaK)LI_(MM pe3yilbTaT C BblCOKMM MJIM OTJlMHHblM 

KanecTBOM. 

B o6bNHOM CLieHapMM npeACTaBneHMfl BMAeo, BKJiK)HaK)LAMM b ce6n ajieKTpoHHbiM npoAyKT, 
BMAeoAaHHbie o6bNHO nepecbmaK>Tca c Mcnorib30BaHMeM HacTOsquiMx TexHOJiorMM co CKopocTbK) 
nepeAanM, KOTopasq HaMJiyniuMM o6pa30M MOweT 6biTb oxapaKTepM30BaHa KaK MeAneHHaa mjim 
cpeAHflfl GyAyHM nop^AKa ot OAHoro ao A^c^TKa kmjioGmt b ceKyHAy. 3tm AaHHbie 3aTeM mjim 
6ycf)epM3yK>TCfl, mjim 3anoMMHaK)Tca bo BpeivieHHbix mhm AOJiroBpeivieHHbix 3anoMMHaK>unMx 
ycTpOMCTBax Rnn 3aA©P>KaHHoro (6ojiee no3AHero) BOcnpoM3BeAeHMsq Ha Tpe6yeMOM ycTpOMCTBe 
npocMOTpa. HanpMMep, M3o6pa>KeHMsi MoryT nepecbmaTbc^ «no» mhm Mcnonb3ya MHTepHeT, 
Mcnorib3y?i nporpaMMy, HaxoA^ i-My K)ca pe3MAeHTHO Ha KOMnbiOTepe, MMeK)Li^eM moagm mjim 
ycTpoMCTBO noAKJiK)HeHMsq k MHTepHeTy APyroro TMna, p,r\9\ npMeivia mjim nepeAanM AaHHbix, 
Mcnojib3yeMbix npM l^mcIdpobom npeACTaBJieHMM M3o6pa>KeHMsq. rioAoGHas^ nepeAana MO>KeT 
MMeTb MecTO c Mcnorib30BaHMeivi 6ecnpoBOAHbix ycTpOMCTB, t3kmx KaK nopTaTMBHbie 
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KOMnbKrrepbi, ocHameHHbie 6ecnpoBOAHbiMM MOAeMaivm, mii/i 6ecnpoBOAHbix nepcoHanbHbix 
MucfrpoBbix noMOinHMKOB (ni_(n) i/ini/i 6ecnpoBOflHbix TenecjDOHOB. 

Ecnn AaHHbie npi/iHHTbi, ohm xpahmTca noKanbHO b oneivieHTax, cxeiviax i/inn ycTpOMCTBax 
naM^Tn, TaKMx KaK onepaTMBHoe 3anoMMHaK)Lnee ycrrpoiiCTBO (03Y) mjim cjDJiOLu-naivmTb, bkji tonafl 
BHyTpeHHi/ie min BHewHi/ie 3anoMHHaiOLi4i/ie ycrrpoiiCTBa, Tame KaK HaKonnTenn Ha wecTKi/ix 
AMCKax Manoro pa3Mepa, Rnn BOcnpon3BeAeHn^. B 3aBnci/iivioc™ ot KOJii/inecTBa AaHHbix h 
pa3peiueHM5R n3o6pa>KeHi/m BOcnpon3BeAeHne MO>KeT HaHi/maTbCfl OTHOCMTenbHO 6biCTpo mjim 
MOxeT npeACTaBJisqTbcsq c AJ~inTeribHofi 3aAep>KKofi. T.e. b HeKOTopbix cnynaax npeACTaBneHi/ie 
n3o6pa>KeHi/m npeAyciviaTpMBaeT HeKOTopyK) crreneHb Bocnpon3BeAeHiifl b pearibHOM BpeivieHH 
Arm M3o6pa>KeHMM c oneHb MaribiM hjim hm3kmm pa3peiueHi/ieM, He Tpe6yK)u_|MM GonbLuoro 
KoriMHecTBa AaHHbix mjim ncnorib3yK)Li4MM 6ycjDepn3ai4HK) HeKOToporo Tuna, TaK hto nocne 
He6onbLuoM 3aAep>KKM HeKOTopbie AaHHbie npeACTaBrmiOTCfl, b to Bpeivm KaK AonoriHMTenbHbie 
AaHHbie nepecbinaK)TC5q. ripn ycnoBnn, hto HeT nepepbiBOB Ha jimhmh nepeAann AaHHbix mjim 
noiviex ot APyrMx ci/iCTeM i/mn norib30BaTeneM b OTHOiueHi/ii/i ncnonb3yeMOM hmhum nepeAann, 
ecriM npeACTaBneHne Hananocb, nepecbixiKa HBrmeTCfl AOCTaTOHHO npo3panHOM t\nn KOHenHoro 
nonb30BaTerifl ycTpOMCTBa npocMOTpa. KoHenHO, ecni/i MHoroHMcneHHbie nonb30BaTenn 
coBMecTHO ncnoj~ib3yK>T oahh TpaKT oGivieHa AaHHbiMi/i, TaKOki KaK npoBOAHoe noAKJiKDneHne k 
MHTepHeTy, nepecbiriKi/i MoryT npepbiBaTbca i/mi/i 3aMeAJ~mTbCfl no cpaBHeHMK) c >KeraeMbiM. 

AaHHbie, ncnorib3yeMbie t\ns\ C03AaHna mjih HenoABM>KHbix M3o6pa>KeHHM, v\nv\ ABHwyLMeroca 
BHAeo, nacTO c>KMMaK)TC5q c Mcnonb30BaHneM OAHoro 1/13 HecKonbKMx o6u4en3BecTHbix MeTOAOB, 
TaKnx KaK Te, KOTopbie onpeAeneHbi 06"beAHHeHHOM rpynnofi OKcnepTOB no cjDOTorpacjDMHecKMM 
M3o6pa>KeHH5qM (Orscpl/I), 3VI\V\ v\ APyrmvii/i o6u4ei/i3BecTHbiMki opraHH3ai4i/mMi/i mjim KOMnaHi/isqMi/i 
no CTaHAapTM3ai4MM b OTpacrmx ci/iCTeM cb^3m, KOMnbKrrepHofi TexHi/iKi/i 1/1 nepeAann AaHHbix, 
Arm ycKopeHwa nepeAann AaHHbix no jihhmh nepeAanw AaHHbix. 3to no3BOJiaeT nepeAaBaTb 
i/i3o6pa>KeHHfl mjih AaHHbie 6biCTpee nocpeACTBOM ncnonb30BaHi/m MeHbwero KOJii/inecTBa 6mtob 
Arm nepeAanM AaHHoro Koni/NecTBa MHc|DopMai4HM. 

Ecni/i AaHHbie nepecbinaKrrcfl Ha «noKaribHoe» ycTpoMCTBO, TaKoe KaK KOMnbKrrep, i/iivieK)U4i/iM 
MexaHM3M xpaHeHfm, t3kom KaK naivmTb, mjim MamiiTHbie mii/i onTMnecKne 3anoMHHaK)mne 
oneivieHTbi, mhi/i Ha APyrne npneMHbie ycTpOMCTBa, ycTpaHaeTca c>KaTne pe3yribTi/ipyK)LL|efi 
MHcjDopiviaMHM (mjim pe3ynbTi/ipy toman MHcjDopMaMM^ BOcnpon3BOAHTC5q c ncnojib30BaHneM 
cneiji/ianbHbix AeKOAnpyK)L^nx npoMrpbiBaTeneM), m OHa AeKOAHpyeTCfl, ecnn HeoGxoAUMO, m 
roTOBMTCsi AJifl cooTBeTCTByromero npeACTaBJieHM^, ocHOBbiBa^cb Ha cooTBeTCTByiomeM 
AOCTynHOM pa3peiueHMn npeACTaBJieHnsq m oneivieHTax ynpaBneHMsq. Hanprnviep, TMnoBoe 
pa3peLueHne Bi/iAeocMCTeMbi KOMnbK)Tepa b eAUHnqax pa3peLueHnsq OKpaHa X Ha Y nuKceneM 
o6bMHO HaxoAMTCsq b A^ana30He ot MMHMManbHoro 480x640 nMKceneM, c npoivie>KyTOHHbiM 
600x800 m ao 1024x1024, xotsi, no cyu^ecTBy, B03MO>KHbi MHoroHMcneHHbie APyrne 
pa3pei_ueHMfl, mjim Tpe6yeMbie, hjim Heo6xoAMMbie. 

Ha npeACTaBneHi/ie M3o6pa>KeHMa TaioKe OKa3biBaeT Biii/mHi/ie coAep>KMMoe M3o6pa>KeHMa n 

B03MO>KHOCTb A3HHblX BMAeOKOHTpOJlfiepOB MaHMnyflUpOBaTb M306pa>KeHHeM B nOH^TM^X 

HeKOTopbix npeABapMTeribHO onpeAeneHHbix ypoBHeM i_|BeTa mjim my6nHbi uBeTa (6mtob Ha 
nuKcerib, ncnonb3yei\/ibix a^i^ reHepupoBaHMsq MBeTa) n ^pkoctm m nio6bix AononHi/iTeribHbix 
Mcnorib3yeMbix cny>Ke6Hbix 6nTax. Hanprnviep, Ti/inoBoe npeACTaBneHMe Ha KOMnbK)Tepe 
npeAyciviaTpMBaeT hto-to ot npniviepHO 8 ao 32 mjim 6onee 6mtob Ha nMKcenb a^i^ 
npeACTaBneHnsq pa3HOo6pa3Hbix MBeTOB (tohob m OTTeHKOB), xo™ BCTpenahOTca APyrwe 
3HaneHMfi. 

H3 BbiLueynoMsqHyTbix 3HaneHMM mo>kho BMAeTb, hto AaHHoe M3o6pa>KeHMe OKpaHa noTpe6yeT 
nepeAany hto-to ot 2,45 Mera6nTOB (M6mt) ao npmviepHO 33,55 M6mt AaHHbix b MHTepBane ot 
HanivieHbujero ao Han6onbujero TunoBoro pa3peujeHi/m v\ my6nHbi cooTBeTCTBeHHO. I~lpn 
npocMOTpe BMAeo mjim M3o6pa>KeHMM ABM>KyLi|eroc^ ™na c nacTOTOM 30 KaApOB b ceKyHAy 
KoriMHecTBO HeoGxoAHMbix AaHHbix cocTaBJisqeT npuMepHO ot 73,7 ao 1006 Mera6nTOB AaHHbix b 
ceKyHAy (M6mt/c) hhm nprnviepHO ot 9,21 ao 125,75 Mera6afiTOB b ceKyHAy (M6am7c). Kpoivie 
Toro, KOMy-TO ivio>KeT noTpeSoBaTbca npeACTaBJieHiie ayAnoAaHHbix coBMecTHO c 
M3o6pa>KeHi/mMn, Hanprnviep, aji^ npeACTaBneHnsq cpeACTBaivin MynbTnivieAna, mjim OTAeribHoro 
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npeACTaBneHMsq ayAno c bwcokum pa3peiueHMeM, TaKoro KaK My3biKa KanecTBa KOivmaKT-AHCKa. 
TaK>Ke MoryT ncnonb30BaTbCfl AonoriHMTenbHbie CMinajibi, MMeK)Lmie p,eno c nHTepaKTMBHbiMn 
KOMaHAaMM, oneivieHTaMM ynpaBneHwa mjim cnmariaMn. Ka>KAbiM M3 otmx BapnaHTOB Ao6aBrmeT 
eme 6oribLue AaHHbix, noAnewaLAi/ix nepecbiriKe. Kpoivie Toro, 6onee coBpeivieHHbie MeTOAbi 
nepeAaHM, BKntonaioiuMe b ce6a TeneBHAeHMe bwcokom hotkoctm (BH) 1/1 3anncn cjDMribMOB, MoryT 
Ao6aBJ~mTb eme 6onbi_ue AaHHbix m MHCjDopiviaMMM ynpaBneHUfl. B j~ik>6om cnynae, KorAa 
TpeGyeTca nepecbmaTb AaHHbie M3o6pa>KeHMa c bhcokmm KanecTBOM mjim c bwcokmm 
pa3peLueHneM m BbicoKOKanecTBeHHyK) ayAHOMHcjDopiviaMMK) mjim ci/imanbi AaHHbix KOHeHHOMy 
nonb30BaTeriK) A-nfl C03AaHna Gorararo coAe p>km m bi m BnenaTneHMfl, TpeGyeTca hmhmh nepeAaHM 
AaHHbix c BbicoKOM CKopocTbK) nepeAaHM AaHHbix Me>KAy aneMeHTaMM npeACTaBneHMa m 
mctohhmkom Mfin ycTpoMCTBOM xocTa, KOTopbiM KOHcfrMrypMpyeTca AJ~m npeAOCTaBneHM5q AaHHblX 

T3KHX TUnOB. 

Ckopoctm nepeAaHM AaHHbix nprnviepHO 115 KMnoGaPiTOB (K6aiiT/c) mjim 920 kmj~io5mtob b 
ceKyHAy (k6mt/c) MoryT b oGbiHHOM nopnaKe o6pa6aTbiBaTbca HeKOTOpbiMi/i coBpeivieHHbiMi/i 
nocneAOBaTeribHbiMM MHTepcfrei/icaMM. flpyme MHTepcfreMCbi, TaKMe KaK nocneAOBaTejibHbie 
MHTepcjDeMCbi yHMBepcanbHOM nocneAOBaTeribHOM lumhw (YT1UJ), MoryT oGecnenMBaTb 
nepecbiriKy AaHHbix c MaKCi/iManbHOM CKopocTbK) 12 M6a£iT/c, m cnei4Mann3npoBaHHbie 
BbicoKOCKopocTHbie nepecwriKM, TaKMe KaK Te, Korapbie KOHcjDnrypupyiOTca c ncnonb30BaHneM 
CTaHAapTa 1394 l/lHCTMTyTa i/iH>KeHepoB no aneKTpOTexHMKe m paAnoaneKTpoHMKe (HI/I3P), MoryT 
npoMCxoAHTb co CKopocT^MM nepeAaHM nopHAKa 100-400 M6aMT/c. K cowaneHi/iK), o™ ckopoctm 
nepeAaHM OKa3biBaiOTCfl HeAOCTaTOHHbiMM Rnn Tpe6yeMbix bhcokmx CKopocTew nepeAaHM 
AaHHbix, onMcaHHbix Bbiiue, KOTopbie pacciviaTpM BaiOTCfl t\ns\ Mcnonb30BaHMa c 6yAyu^MMM 
6ecnpoBOAHbiMM ycTpOMCTBaMM nepeAaHM AaHHbix mjim APyrMMM cny>K6aMM p,r\9\ 
npeAOCTaBiieHMsi BbixoAHbix CMmarioB c 6oraTbiM coA©P>KMMbiM m c bwcokmivi pa3peiueHMeM aj~ih 
paGoTbi nopTaTMBHbix BMAeoAncnneeB mjim 3ByKOBbix ycTpOMCTB. Ohm BKj~iK)HaK)T b ce6a 
KOMnbK)Tepbi Rnn 6M3Heca m APyi~nx npeACTaBneHMM, MrpoBbie ycipoMCTBa m T.n. Kpoivie Toro, 
3tm MHTepcjDeMCbi Tpe6yK)T Mcnorib30BaHMsq p,nn pa6oTbi 3HaHMTeribHoro KoriMnecTBa 
nporpaMMHoro oGecneneHMa p,nn xocia mhm CMCTeMbi m KJiMem-a. Hx ctokm npoTOKonoB 
nporpaMMHoro o6ecneneHMH TaK>Ke C03AaK)T HeweraTenbHoe Goribujoe KonMnecTBO cny>Ke6HOM 

MHCjDOpMaMMM, OCOGeHHO T3M, l"Ae paCCMaTpMBaK)TCSR npMMeHeHM^ M06MJlbHblX 6ecnpoBOAHbix 

ycTpOMCTB mjim TenecjDOHOB. TaKMe ycTpOMCTBa MMeK)T >KecTKMe orpaHMneHMsq Ha naivmTb m 
noTpeGneHMe molahoctm, a TaKwe y>Ke o6naraeMbie HanoroM BbiHMcnMTenbHbie bo3mo>khoctm. 
Kpoivie Toro, HeKOTopbie M3 otmx MHTepcjDeMCOB Mcnorib3yK)T rpoM03AKMe KaGeriM, KOTopbie 

flBJ"mK>TCfl CJIMLUKOM TflWeJIblMM M HeyAOBfieTBOpMTeJIbHblMM A™ M06MJ1bHblX npMMeHeHMM, 
OpMeHTMpOBaHHblX Ha BblCOKyK) OCTeTMKy, CHOKHbie COeAUHMTeilM, KOTOpbie A06aBJl?1K)T 
CTOMMOCTb, MflM npOCTO nOTpe6rmK)T CJIMLUKOM GOJlbLUyiO MOLqHOCTbK). 

CyLAecTByK)T APyn/ie M3BecTHbie MHTepcjoeMCbi, TaKMe KaK MHTepcjDeMC aHanoroBoro 
BMAeorpacjDMHecKoro aAanTepa (ABrA), MHTepaKTMBHbiM i_|mc|dpobom BMAeo (I^MB) mjim MHTepcjDeMC 
k BMAeoKaHajny TMraGMT (HBr). nepBbie Asa M3 hmx 9\Bn9\\OTC9\ MHTepcf)eMcaMM napannenbHoro 
TMna, KOTopbie o6pa6aTbiBaK)T AaHHbie npM 6ojiee bhcokmx CKopocTsqx nepeAaHM, ho TaioKe 
McnoJib3yK)T Tsixejibie KaGerm m noTpe6n^K)T 6onbLuyK) MOii^HOCTb, nopHAKa HecKoribKMx BaTT. 

HM OAHa M3 3TMX XapaKTepMCTMK He nOATie>KMT npMMeHeHMK) C nOpTaTMBHblMM 6blTOBblMM 

aneKTpOHHbiMM ycTpOMCTBaMM. ,Cla>Ke TpeTMM MHTepcjDeMC noTpe6ji?ieT CJIMLUKOM 60J~lbUJyK) 
MOLAHOCTb m Mcnojib3yeT Aopome mjim rpoM03AKMe coeAUHMTeriM. 

flji^ HeKOTopbix M3 BbnueonMcaHHbix MHTepcjDeMCOB m APyrux cMCTeivi/npoTOKonoB nepeAaHM c 
oneHb bncokom CKopocTbK) nepeAaHM AaHHbix mjim MexaHM3MOB nepeAaHM, CB?i3aHHbix c 
nepeAanaiviM AaHHbix Rnn CTai_(MOHapHoro KOMnbK>TepHoro o6opyAOBaHM5i, cymecTByeT APyroPi 
cyLqecTBeHHbiM HeAOCTaTOK. HtoGn oSecnenMTb Tpe6yeMbie ckopoctm nepeAaHM AaHHbix, TaioKe 
Tpe6yeTca cymecTBeH Hoe KOJiMnecTBO moluhoctm m/mhm pa6oTa npM bhcokmx ypoBH^x TOKa. 3to 
3HanMTeribHO CHM>KaeT none3HOCTb t3kmx motoaob p,nn OpMeHTMpOBaHHblX Ha noTpeGMTerm 

npOAyKTOB C OHeHb BblCOKOM M06MJ1bHOCTbK). 

B ochobhom, hto6n o6ecneHMTb TaKMe ckopoctm nepecbmKM AaHHbix, Mcnonb3ysq 
anbTepHaTMBHbie peiueHMsi, TaKMe KaK, HanpMMep, noAKJiKDneHM^ m aneivieHTbi nepeAaHM onTMKO- 
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BonoKOHHoro Tuna, TpeGyeTca TaK>Ke paA flonoriHMTenbHbix npeo6pa30BaTeneM 1/1 oneMeHTOB, 

KOTOpbie BHOCaT 3HaHMT6flbH0 60flbLUe CJ10>KHOCTM H 3aTpaT, HeM TpeGyeTCa Afia AeWCTBMTeribHO 

KOMMepnecKoro, opneHTnpoBaHHoro Ha noTpeGMTena npoAYKTa. IIommmo b ochobhom Aoporofi 

CyLi^HOCTM OnTMHeCKMX CMCTeM Ha AaHHbIM MOMeHT MX nOTpeGn^eMaa MOLAHOCTb M CriO>KHOCTb 

npeAOTBpaLAaKDT o6bNHoe ncnonb30BaHne Ana nerKOBecHbix, ManoMOLAHbix n nopTaTi/iBHbix 
npnivieHeHMM. 

B npoMbiLuneHHOCTM Ana nopTaTi/iBHbix, 6ecnpoBOAHbix mjim MoGmibHbix npMMeHeHMM 
OTcyTCTBOBana MeTOAHKa oGecneneHMa onbiTa BbicoKOKanecTBeHHoro npeACTaBneHMa, 
ocHOBbiBaeTca nn oho Ha ayano, bmaoo mjih MynbTHMeAna, Ana b bwcokom CTeneHM MoSnribHbix 
KOHenHbix norib30BaTeneM. T.e. npn ncnonb30BaHnn nopTaTi/iBHbix KOMnbKrrepoB, 6ecnpoBOAHbix 
TeneclDOHOB, ni_|n mjim APyrux b bhcokom CTeneHM MoGnribHbix ycTpoficTB mjim oGopyqoBaHMa 
o6ivieHa AaHHbiMM HacToai_MMe npocre ncnorib3yeMbie cucTeivibi mjim ycTpOMCTBa npeACTaBneHMa 
bhago h ayAno He MoryT npeAOCTaBHTb bhxoahom pe3ynbTaT Ha TpeGyeMOM 
BbicoKOKanecTBeHHOM ypoBHe. MacTO BOcnpMHMMaeivioe KanecTBO, KOToporo He xBaTaeT, 
aBnaeTca pe3yxibTaTOM HeAOCTynHbix bhcokmx CKopocTefi nepeAa^n AaHHbix, TpeGyeMbix Ana 
nepecbiriKM BbicoKOKanecTBeHHbix AaHHbix npeACTaBneHMa. 3to MO>KeT BKnionaTb b ceGa KaK 
nepecbiriKy Ha 6onee ocfrcjDeKTMBHbie, ycoBepujeHCTBOBaHHbie mjim HarpyweHHbie 
bo3mo>khoctsimm BHeiuHi/ie ycTpOMCTBa Ana npeACTaBneHMa KOHeHHOMy nonb30BaTenK), TaK m 
nepecbiriKy Me>KAy xocTaMM m KnueHTaMi/i, BHyTpeHHwviH Ana nopTaTi/iBHbix ycTpofiCTB, TaKMx KaK 
KOMnbKrrepbi, wrpoBbie aBTOMaTbi, n GecnpoBOAHbiMM ycTpoMCTBaivin, t3kmmm KaK Mo6nribHbie 
TenecjDOHbi. 

B 3tom nocneAHeM cnynae 6bini/i AOCTMmyTbi GonbWMe ycnexii b AoGaBJieHMM BHyTpeHHi/ix 
BHA^ooKpaHOB co Bee 6onee n 6onee bhcokmm pa3peLueHneivi m APyrux cneMnanbHbix ycTpOMCTB 

BBOAa H/MJIM BblBOAa M nOAKflKDHeHUM K GeCnpOBOAHbIM yCTpOMCTBaM nOAOGHO TaK Ha3blBaeMblM 

TenecjDOHaM TpeTbero noKoneHMa m TaK Ha3biBaeMbiM hocmmhm KOMnbK)TepaM. Oah3ko 
BHyTpeHHi/ie luhhh AaHHbix m noAKnioneHMa, KOTopbie MoryT BKnionaTb b ceGa 3aMbiKaHne 

K0HT3KT0B Hepe3 BpaU4aK)LL|MeCa HUM CKOJlb3^LAHe LLiapHMpbl HJ1M noAo6Hbie LuapHi/ipaM 

KOHCTpyKi_(i/iM, KOTopbie ycTaHaBnMBaKrr mjim noACoeAn Ha k>t BMAeooKpaHbi mtim APyrne oneivieHTbi 
k ocHOBHOMy Kopnycy, rAe nocToaHHO HaxoA^Tca xoct m/mjim APyrMe pa3nMHHbie oneivieHTbi 
ynpaBJieHMH m BbixoAHbie KOMnoHeHTbi, npeACTaBnaKrr coGom b ochobhom MHTepcjDeMCbi c 
GoribLLiOM nonocoM nponycKaHMa hjim bncokom nponycKHOM cnocoGHOCTbK). OneHb TpyAHO 
C03AaTb MHTepcjDeMCbi nepeAanM AaHHbix c bhcokom nponycKHOM cnocoGHOCTbK), Mcnorib3ya 
M3BecTHbie MeTOAHKM, KOTopbie MoryT noTpe6oBaTb ao 90 npoBOAHMKOB mjim 6onee A^a 
AOCTM>KeHMa Tpe6yeMOM nponycKHOM cnoco6HOCTM, HanpMMep, b KanecTBe OAHoro npMMepa, Ha 
GecnpoBOAHOM TenecjDOHe. HacToaLAMe pei_ueHMa o6biHHO BKntonaFOT b ce6a Mcnonb30BaHMe 
MHTepcjDeMCOB napannenbHoro TMna c OTHOCMTeribHO bncokmivim ypoBH^MM CMma/iOB, KOTopbie 
MoryT Bbi3biBaTb to, hto Me>KCoeAHHeHMa aBiiaiOTca 6onee AoporMMM, MeHee HaAe>KHbiMM m 
noTeHi_\MaribHO MoryT reHepMpoBaTb M3nyHeHMa, KOTopbie MoryT co3AaBaTb noiviexM 
cjDyHKi_(MOHMpoBaHMK) ycTpOMCTBa. 3to npeACTaBnaeT MHorMe Tpe6yK>Li_(Me peujeHMa npoGneMbi, 

nOABepraKDLAMe COMHeHMK) npOM3BOACTBO, CTOMMOCTb M HaAe>KHOCTb. 

TaKMe npo6rieMbi m Tpe6oBaHMa TaK>Ke Ha6nK>AaK>Tca Ha CTai_(MOHapHbix ycTaHOBKax, rAe 
ycTpOMCTBa o6ivieHa AaHHbiMM mjim BbNMcnMTeribHoro TMna b KanecTBe OAHoro npMMepa 
Ao6aBnaK)Tca k npM6opaM m APyMM 6biTOBbiM ycTpOMCTBaM A^a npeAOCTaBneHMa 
ycoBepiueHCTBOBaHHbix B03MO>KHOCTeM nepeAanM AaHHbix, noAKiiK)HeHMa k MHTepHeTy m 
noAKJiKDneHMa Ana nepeAanM AaHHbix mjim BCTpoeHHbix pa3BneKaTeiibHbix B03MO>KHOCTeM. 
flpyrMM npMMepOM aBnawTca caMOJie™ m aBToGycbi, rAe MHAMBMAyaribHbie OKpaHbi 
npeACTaBneHMa BMAeo m ayAno BMOHTMpOBaHbi b chmhkm CMAeHMM. Oah3ko b otmx CMTyaqMax 
nacTO aBJiaeTca 6onee yAo6HbiM, ocjDcjDeKTMBHbiM m nerKO o6cny>KMBaeMbiM MMeTb ocHOBHbie 
oneMeHTbi ynpaBiieHMa xpaHeHMeM, o6pa6oTKOM mjim o6MeHa AaHHbiMM, pacnono>KeHHbie Ha 
paccToaHMM ot bmammwx OKpaHOB MiiM BbixoAOB ayA^o c coeAUHMTeribHOM xiMHMeM nepeAaHM 
AaHHbix mjim KaHanoM Ana npeACTaBneHMa MHcjDOpMai^MM. 3Ta JiMHMa nepeAaHM AaHHbix 
noTpeGyeT MaHMnyxiMpOBaHMe 3HaHMTe/ibHbiM kojimhoctbom AaHHbix Ana AOCTM>KeHMa 
TpeGyeMOM nponycKHOM cnocoGHOCTM, KaK onMcaHO Bbime. 
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nooTOMy Tpe6yeTCsq HOBbiM MexaHH3M nepecbinKM Ana noBbiweHMa nponycKHoii cnocoGHOc™ 
nepeAaHM AaHHbix Me>KAy ycipoMCTBaivin xocia, npeAOCTaBrifl k>u4m m h AaHHbie, v\ ycTpoficTBaMM 
i/ini/i aneivieHTaMM Ancnnea KJiMem-a, npeACTaBJiflioiAMMM bwxoahom pe3ynbTaT KOHenHbiM 
nonb30BaTen^M. 

3a5qBMTenn npeAJ~io>KMJiM TaKi/ie HOBbie MexaHM3Mbi nepecbinKM b 3aaBKe Ha naieHT CLUA Nq 
10/020520, noAam-iOM 14 AeKa6pa 2001 r., Tenepb naieHT CLUA Nq 6760772, BbiAaHHbiti 6 MK>na 
2004 r. Zou et al., m b 3aaBKe Ha naieHT CLUA Nq 10/236657, noAaHHOM 6 ceHT5q6pa 2002 
r., npn 3tom o6e 03arnaBneHbi «Generating And Implementing A Communication Protocol 
And Interface For High Data Rate Signal Transfer» (reHepwpoBaHi/ie m peanM3ai4Ma 
npoTOKona m nHTepcjDeMca o6ivieHa AaHHbiMM A-nfl nepeAaHM curHanoB c bhcokom CKopocTbK) 
nepeAaHM AaHHbix), Tenepb npn3HaHHbie naTeHTOcnocoGHbiMM, npaBonpeeMHMKOM kotophx 
nsnnercn npaBonpeeMHMK HacTOflinero M3o6peTeHMfl m KOTopbie BKmoneHbi b AaHHbiM AOKyivieHT 
no ccbiiiKe. TaioKe 3aaBKa CLUA Nq 10/860116, noAaHHaa 2 mk>hh 2004 r., 03arnaBneHHa^ 
«Generating and Implementing a Signal Protocol and Interface for Higher Data Rates» 
(reHepupoBaHMe m peajin3ai4H5i npoTOKona m nHTepcjDeiica nepeAaHM cumanoB nnn 6onee 
bncokmx CKopocTeM nepeAaHM AaHHbix). MeTOAHKM, onucaHHbie b otmx 3a^BKax, MoryT 
cymecTBeHHO noBbicnTb CKopocTb nepeAaHM A-nfl 6onbLUMx KonnnecTB AaHHbix b 
BbicoKOCKopocTHbix CMmajiax AaHHbix. Oah3ko npoAOJiwaeT pacTn cnpoc Ha Bee B03pacTaK)Li4ne 
CKopoc™ nepeAaHM AaHHbix, oco6eHHO OTHOCflLijMecfl k npeACTaBneHn^M BMAeo. flawe c 
Apyrnivin BeAyLUHMi/ica pa3pa6oTKaMM b TexHonornn nepeAaHM curHanoB AaHHbix Bee euje 
cyLqecTByeT noTpe6HOCTb AOCTMweHMfl eiAe 6ojiee bhcokmx CKopocTeM nepeAaHM, noBbiweHHbix 

OCtDCjDeKTMBHOCTeM J1MHMH 06lVieHa AaHHbIMM M GOJiee MOLAHblX J1MHMM 06MeHa AaHHblMH. l~l03T0My 

cyLqecTByeT npoAomKatOLAaacfl noTpe6HOCTb b pa3pa6oTKe HOBoro mjim yjiynujeHHoro 
MexaHM3Ma nepecbinKM, kotophm Tpe6yeTca p,nn noBbiweHMa nponycKHOM cnoco6Hoc™ AaHHbix, 
Me>KAy ycTpoMCTBaMM xocTa m Kni/ieHTa. 

CyLAHOCTb M306peTeHM51 

BapwaHTbi ocyLAecTBneHMa M3o6peTeHMa KacaKrrcfl BbiLueynoMHHyToro HeAOCTaTKa m aPVhx 

CyLAeCTByKDLAUX B M3BeCTHOM ypOBHe TeXHMKM, B KOTOpblX 6blJl pa3pa60TaH HOBbIM npOTOKOJl M 

cpeACTBO, cnoco6 m MexaHi/i3M nepecbiriKu AaHHbix p,r\9\ nepecbinKM AaHHbix Me>KAy ycTpOMCTBOM 
xocTa n npneMHbiM ycTpOMCTBOM KJii/ieHTa c BbicoKMMn ckopoct^mm nepeAaHM AaHHblX. 

BapwaHTbi ocyLAecTBneHkm Rnn n3o6peTeHna othochtca k Mo6nnbHOiviy MHTepcfcei/icy 
i_\ncjDpoBbix AaHHbix (MML(fl) AJifl nepecbiriKu qMcjDpoBbix AaHHbix c BbicoKOM CKopocTbK) nepeAaHM 
Me>KAy ycTpowcTBOM xocTa m ycTpoiiCTBOM KJiweHTa no TpaKTy o6ivieHa AaHHbiMM, kotophm 
ncnoiib3yeT mho^ctbo mjim rpynny CTpyKTyp naKeTOB p,nn cjDopMupoBaHMsq npoTOKona o6ivieHa 
AaHHbiMn A-nfl o6ivieHa npeABapMTenbHO Bbi6paHHbiM Ha6opoM i^wcjopoBbix AaHHbix ynpaBneHnsq 
m npeACTaBneHMsq Me>KAy ycTpoMCTBaMM xocTa m KnueHTa. ripoTOKon nepeAaHM cwrHanoB mjim 
KaHaribHbiM ypoBeHb Mcnonb3yeTCsi cjDM3MHecKMM ypoBHeM KOHTponnepOB jimhmm nepeAaHM 
AaHHbix, npMeMHMKOB mhm ApaMBepOB xocTa mjim KriMeHTa. no MeHbiueM Mepe oahh KOHTponnep 
mhm ApaMBep JiMHMM nepeAaHM AaHHbix, HaxoA^LAMwca b ycTpoMCTBe xocTa, CB^biBaeTca c 
ycTpOMCTBOM KJiMeHTa no TpaKTy o6ivieHa AaHHbiMM mjim jimhmm nepeAaHM AaHHbix m 
KOHcjDnrypMpyeTca a^^ reHepMpoBaHMsi, nepeAaHM m npMeMa naKeTOB, c|DopMMpyK)LAMx npoTOKon 
o6ivieHa AaHHbiMM, m a^^ cjDopMMpOBaHMSR L^cfcpoBbix AaHHbix npeACTaBneHMsq b naKeTbi AaHHbix 
OAHoro mjim HecKonbKO TMnoB. HHTepcjDeMC o6ecnenMBaeT AByHanpaBneHHyK) nepecbiriKy 

MHCjDOpMaL\MM Me>KAy XOCTOM M KJIMeHTOM, KOTOpbIM MO>KeT nOCTO^HHO HaXOAHTbC^ B oGLi^eM 

Kopnyce mjim onopHOM KOHCTpyKi_(MM. 

PeajiM3aMM5i b ochobhom sen i_\Mc|DpoBa5q no CBoeM cymHOCTM 3a MCKJironeHMeM 
AncjDcj3epeHLiMajibHbix ApaMBepOB m npMeMHMKOB, KOTopbie jierKO MoryT 6biTb peajiM30BaHbi Ha 
l4mc|dpobom KpMCTajine KOMnneMeHTapHOM CTpyKTypbi «MeTajiJi-OKCMA-nonynpoBOAHMK» (KMOI~l), 
Tpe6yeT Bcero 6 CMTHanoB m pa6oTaeT noHTM Ha jikd6om ckopoctm nepeAaHM AaHHbix, KOTopaa 
yAoGHa Rnn pa3pa6oTHMKa CMCTeMbi. npocTOM npoTOKon cjDM3MHecKoro m KaHanbHoro ypoBHeM 
AenaeT jierKOM ee MHTerpaqMK), m 3Ta npocTOTa nnK>c cocTOs^HMe «cn^HKM» j2,ena\OT B03MO>KHbiM 
Ana nopTaTMBHbix CMCTeM MMeTb oneHb HM3Koe noTpeGneHMe moll^hoctm CMCTeMOM. 

MTo6bi cnoco6cTBOBaTb Mcnonb30BaHMK> m npM3HaHMio, MHTepcjDeMC Ao6aBrmeT oneHb Mano k 
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ctommoctm ycrrpOMCTBa, npeAycwiaTpMBaeT noTpeGrieHMe oneHb msjiom moluhoctm, b to we 
Bpeivm MO>KeT oGecnennBaTb nuTaHneivi AncnneM nepe3 MHTepcjDeMC, wcnonb3yfl CTaHflapTHbie 
HanpaweHMq 6aTapeM, n MO>KeT o6ecneHMBaTb ycTpOMCTBa, MMeK)i±|Me KapiviaHHbiM cJdopm- 
cjDaKTop. HHTepcjDeMC aBJiaeTca MacLUTa6npyeMbiM i\ns\ noAAep>KKM pa3peweHMM CBbinie TBH, 
noAAep>KMBaeT OAHOBpeivieHHoe CTepeo bmabo h ayAno no cxeivie 7.1 AJ~m ycrrpOMCTBa AHcnnea, 
BbinoriH^eT ycnoBHoe o6HOBneHne jik>6om o6nac™ OKpaHa m noAAep>KMBaeT MHoroHncneHHbie 
TMnbi AaHHbix b o6omx HanpaBJiem/mx. 

B APyrwx acneKTax Bapi/iaHTOB ocymecTBrieHkm M3o6peTeHMa no MeHbuieM Mepe oahh 

KOHTpOJlJiep JIMHMM nepeASHM AaHHblX, npl/ieMHMK, yCTpOMCTBO MJIM APaMBep KJiMeHTa 

pacnonoweH b ycTpOMCTBe KrineHTa m CBfl3biBaeTca c ycrrpOMCTBOM xocia no TpaKTy o6ivieHa 
AaHHbiMM mjim jimhmm nepeAanM AaHHbix. KoHTponnep jimhmm nepeAanM AaHHbix KJiMeHTa TaioKe 
KOHcjDnrypnpyeTCsq aj~ih reHepwpoBaHuifl, nepeAanM m npneivia naKeTOB, cjDopMwpyiOLAnx npoTOKon 
o5ivieHa AaHHbiMM, n aj~ia c|DopMnpoBaHMsi i4nc})poBbix AaHHbix npeACTaBneHna b naKeTbi AaHHbix 
OAHoro mjim HecKoribKMx Ti/inoB. KaK npaBuno, KOHTponnep xocrra mjim jimhmm nepeAanM AaHHbix 
Mcnonb3yeT KOHenHbm aBTOMaT Ana o6pa6oTKM naKeTOB AaHHbix, ncnonb3yeivibix b KOMaHAax 
mjim HeKOTopbix Tunax noAroTOBKM cnmanoB, m o6pa6oTKM 3anpocoB, ho MOweT ncnonb30BaTb 
6onee MeAneHHbiM npoijeccop oGmero Ha3HaneHMa a-tia MaHnnynnpoBaHna AaHHbiMM m 
HeKOTOpbiMM MeHee cno>KHbiMM naKeiaMM, Mcnorib3yeMbiMM b npoTOKone o6MeHa AaHHbiMM. 
KoHTponnep xocrra coa©P>kmt oamh mjim HecKoribKO Anc|Dc|DepeHL|ManbHbix riMHeMHbix APaMBepoB; 
TorAa KaK npMeMHMK KriMeHTa coa©P>kmt oamh mjim HecKOJibKO AncjDc|DepeHi4MaribHbix riMHeMHbix 

npMeMHMKOB, CBfl3aHHblX C TpaKTOM 06MeHa AaHHbiMM. 

naKeTbi rpynnMpyiOTca BMecTe b KaAPbi none3HOM MHcjDOpMai4MM (MeAnaKaAPbi), o6MeH 
KOTopbiMM ocyLi^ecTBJiaeTCsq Me>KAy ycTpOMCTBaMM xocTa m KriMeHTa, MMeiOLMMe npeABapMTeribHO 
onpeAeneHHyio cjDMKCMpoBaHHyio A^MHy c npeABapMTeribHO onpeAeneHHbiM kojimhoctbom 
naKeTOB, mmoiolamx pa3riMHHbie nepeMeHHbie ajimhw. Ka>KAbiM naKeT coabp>kmt none A^MHbi 
naKeTa, oaho mjim HecKoribKO nonefi AaHHbix naKeTa m none MMKrmnecKoro M36brronHoro KOAa. 
l~laKeT 3aronoBKa noAKaApa nepecbuiaeTca mjim pacnonaraeTCsq b Hanajie nepecbinKM APyrMx 
naKeTOB ot KOHTponnepa jimhmm nepeAanM AaHHbix xocrra. Oahh mjim HecKoribKO naKeTOB TMna 
BMAeonoTOKa m naKeTOB TMna AyAMonoTOKa Mcnorib3yK)Tca npoTOKonoM o6MeHa AaHHbiMM Rnn 
nepecbinKM AaHHbix TMna bmabo m AaHHbix TMna ayAno cooTBeTCTBeHHO c xocTa Ha kjimcht no 
np^MOM jimhmm nepeAanM AaHHbix Rnn npeAcrraBJieHMa nonb30BaTeriK) ycTpOMCTBa KJiMeHTa. 
Oahh mjim HecKOJibKO naKeTOB TMna l/lHKancyjiflijMM o6paTHOM jimhmm nepeAanM AaHHbix 
Mcnojib3yK)Tca npoTOKonoM oSMeHa AaHHbiMM aj~ih nepecbuiKM AaHHbix c ycTpOMCTBa KJiMeHTa Ha 
KOHTpojinep jimhmm nepeAanM AaHHbix xocrra. 3Ta nepecbijiKa b HeKOTopbix BapMaHTax 
ocyLAecTBneHMa BKJiK)HaeT b ce6a nepecbuiKy AaHHbix c BHyTpeHHMx KOHTponnepoB, MMeiOLAMx 
no MeHbi_ueM Mepe oaho ycTpoMCTBO Ml/ll^fl, Ha BHyTpeHHMe BMAeooKpaHbi. flpyrMe BapMaHTbi 
ocyLAecTBneHMa BKJiK>naK>T b ce6a nepecbuiKy Ha BHyTpeHHMe 3ByKOBbie CMCTeMbi m nepecbuiKy c 

pa3J1MHHblX yCTpOMCTB BB0A3, BKJlK)HaK)LqMX B Ce6n A>KOMCTMKM M KOMnJieKCHbie KJiaBMaTypbi, Ha 

BHyTpeHHMe ycTpOMCTBa xocTa. 

riaKe™ TMna 3anonHMTena reHepMpyKDTca KOHTpojinepoM jimhmm nepeAanM AaHHbix xocTa m 
3aHMMaK)T nepMOAbi nepeAanM np^MOM jimhmm nepeAanM AaHHbix, KOTopbie He MMeiOT AaHHbix. 
MHO>KecTBO APyrMx naKeTOB Mcnonb3yeTca npoTOKonoM o6MeHa AaHHbiMM p,nn nepecbinKM 
BMAeoMHc|DopMaLiMM. TaKMe naKeTbi BKnionaiOT b ce6a naKeTbi TMna KapTa i_(BeTOB, nepecbuiKa 
6MTOBbix 6jiokob, 3ajiMBKa pacTpoBOM o6nacTM, 3ajiMBKa pacTpoBbiM y3opoM m Pa3peLueHMe 
npo3panHoro i_\BeTa. naKeTbi TMna OnpeAeiaeMoro nonb30BaTeneM noTOKa Mcnojib3yK>Tca 
npoTOKonoM oGMeHa AaHHbiMM p,nn nepecbuiKM AaHHbix onpeAeneHHoro norib30BaTejieM 
MHTepcjDeMca. naKeTbi TMna flaHHbie KnaBMaTypw m flaHHbie yKa3aTejibHoro ycTpOMCTBa 
Mcnojib3yK)Tca npoTOKonoM oSMeHa AaHHbiMM A^a nepecbuiKM AaHHbix Ha m c yCTpOMCTB 
nojib30BaTenbCKoro BBOAa, CB^3aHHbix c ynoMs^HyTbiM ycTpOMCTBOM KJiMeHTa. naKeT TMna 
3aKpbiTMe jimhmm nepeAanM AaHHbix Mcnonb3yeTca npoTOKonoM o6MeHa AaHHbiMM p,nn 
3aBepLueHMH nepecbuiKM AaHHbix b jik>6om HanpaBJieHMM no ynoMs^HyTOMy TpaKTy o6MeHa 

AaHHbiMM. 

naKeTbi CocTOflHMH nMTaHM^ A^cnnesq reHepMpyK)Tca p,nn o6ecneneHMq CTpyKTypbi, cpeACTBa 
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i/inn cnoco6a nnn nepeBOAa 3aAaHHbix annapaTHbix cpeACTB Komponnepa Ancnnea b cocTOHHwe 
Manoro noTpeGneHMSR molahoctm, KorAa KnueHT, TaKOM KaK A^cnneM, He Mcnonb3yeTca, mjim b 

TeKymeM aKTMBHOM MCnOJlb30BaHHM, HT06bl MMHMMM3MpOBaTb nOTpe6neHMe MOU4HOCTM CMCTeMOM 

nriM MCTOLAeHne CMCTeMHbix pecypcoB. B oahom BapnaHTe ocyLi^ecTBJieHM^ KJineHT yKa3biBaeT 
B03MO>KHOCTb OTBBTa Ha riaKeTbi coctohhmh ni/iTaHMsi Ancnre^, ncnorib3y^ 6mt 9 nona 

I/IHAHIOTOPOB B03MO>KHOCTeM CBOMCTB KJll/ieHTa llaKeTa B03MO>KHOCTeM KfineHTa. 

0opMaT OAHoro BapnaHTa ocymecTBneHUfl AJ~m riaKeTa coctoahmh nMTaHi/ia Ancnnea, otot 
Tun naKeTa CTpyKTypMpyeTca TaK, hto MivieeT nona flriMHbi naKeTa, Tuna naKeTa, 
1/lAeHTMcjDMKaTopa (Hfl) hClient, Coctoahmh nMTaHMa m l_|MKriMHecKoro M36biTOHHoro KOAa (L|HK). 
3tot Tun naKeTa oGnhho 1/1 AeHTi/icjDi/i 141/1 pyeTesi KaK naKeT Tuna 75 b 2-6aMTOBOM none Tuna. 2- 
GaMTOBoe none Hfl hClient coAep>KHT MHcf)opMaL4i/iK) mjim 3HaneHMfl, KOTopbie pe3epBMpyK)TCfl nnn 
l/lfl KiiMeHTa. none coctoahmh nMTaHnsq onpeAenaeT i/iHcjDOpMai4MK), i/icnonb3yeiviyK) p,nn 
nepeBOAa KOHKpeTHoro Ancnnea b 3aAaHHoe cocTO^HMe nuTaHna b cooTBeTCTBMM co 3HaneHneM 
HeKOTopbix npeABapMTeribHO Bbi6paHHbix 6mtob. 2-6aMTOBoe none MI/IK onpeAenaeT hjim 
C0Aep>KMT LJHK Bcex 6afiTOB b naKeTe, BKmonafl flnnHy naKeTa. 

TpaKT o6ivieHa AaHHbiMM o6bNHO C0Aep>KMT mjim Mcnonb3yeT KaGenb, MMeioujMM rpynny M3 
neTbipex mjim 6onee npoBOAHMKOB m GKpaH. Kpoivie Toro, MoryT Mcnonb30BaTbca nenaTHbie 
npoBOAa hjim npoBOAHMKM, KorAa TpeGyeTca, npw otom HeKOTopbie HaxoAflTca Ha tm6kmx 
noAno>KKax. 

KoHTponnep jiuhmm nepeAanM AaHHbix xocTa 3anpawMBaeT MHcfropMaMMK) 0 B03MO>KHOCTflx 
Ancnnea ot ycTpOMCTBa KnueHTa, hto6w onpeAenMTb, k3kom Tun AaHHbix n KaKne ckopoctm 
nepeAann AaHHbix ynoMHHyTbiii KnueHT MOweT o6ecnennBaTb npn noMomM ynoM^HyToro 
i/iHTepcjDefica. Kom-ponnep jimhmm nepeAann AaHHbix KnueHTa nepeAaeT bo3mo>khoctm AHcnnea 
v\nv\ npeACTaBneHna Ha Kom~ponnep ni/iHUM nepeAanw AaHHbix xocTa, ncnonb3ya no MeHbLueii 
Mepe oamh naKeT Tuna Bo3MO>KHOCTei/i KnueHTa. MHoroHMcneHHbie pe>KMMbi nepecbinKM 
ncnonb3yK)Tca npoTOKonoM o6ivieHa AaHHbiMM, npnneivi Ka>KAbiM no3BonaeT BbinonHHTb 
nepecbinKy pa3nnHHoro MaKCMManbHoro Koni/inecTBa 6mtob AaHHbix b napannenbHOM cjDopivie b 
TeneHne AaHHoro nepMOAa BpeivieHM, Ka>KAbiM pe>KMM MO>KeT BbiGMpaTbca no cornacoBaHMK) 
Me>KAy KOHTponnepaMi/i ni/iHi/in nepeAanw AaHHbix xocTa m KnueHTa. 3tm pexMMbi nepecbinKn 
nsntuojcn AHHaMnnecKM perynnpyeivibiMM bo Bpeivisq nepecbinKM A^HHbix, m Ha o6paTHOM nMHMM 
nepeAann AaHHbix Heo6fl3aTenbHO Aon>KeH ncnonb30BaTbc?i pe>KMM 5 OAnnaKOBbiM c pe>KHMOM, 
KOTopbiPi ncnonb3yeTCsi Ha npsiMOM nnHnn nepeAann AaHHbix. 

B APyi~nx acneKTax HeKOTopbix Bapi/iaHTOB ocyLAecTBneHna M3o6peTeHM5q ycTpowcTBO xocTa 
C0Aep>KMT 6ecnpoBOAHoe ycTpowcTBO o6ivieHa AaHHbiMM, TaKoe KaK 6ecnpoBOAHbifi TenecjDOH, 
GecnpoBOAHbiM wni/i nopTaTi/iBHbiM KOMnbiOTep, i/iis/ieiOLAMM pacnono>KeHHbiM b HeM 
6ecnpoBOAHbiM MOAeM. O6bNH0e ycTpoMCTBO KnueHTa coa©P>kmt nopTaTi/iBHbiM BHA^Oflncnnew, 
T3K0M KaK ycTpoiiCTBO MMKpoAHcnnesq, n/Mnn nopTaTMBHyio CMCTeiviy npeACTaBneHM^ ayA^o. 
Kpoivie Toro, xoct MO>KeT ncnonb30BaTb 3anoMMHaK)LAee cpeACTBO nnn aneivieHTbi rhx xpaHeHMa 
AaHHbix npeACTaBneHkm unw MynbTMivieAna, noAne>KaLAnx nepecbinKe Rnn npeACTaBneHM^ 
nonb30BaTenK> ycTpowcTBa KnueHTa. 

B eme Apyrux acneKTax HeKOTopbix BapnaHTOB ocyLqecTBneHMa ycTpoMCTBO xocTa coAepwwT 
KoHTponnep wnn ycTpoMCTBO ynpaBneHn^i ni/iHi/ieM o6MeHa AaHHbiMM c ApaMBepaMM, KaK onwcaHO 
Hn>Ke, HaxoA^u-ieeca b nopTaTMBHOM oneKTpOHHOM ycTpowcTBe, TaKOM KaK 6ecnpoBOAHoe 
ycTpoMCTBO o6ivieHa AaHHbiMM, TaKoe KaK 6ecnpoBOAHbiM TenecjDOH, 6ecnpoBOAHbiM ni_(n Mni/i 
nopTaTMBHbiii KOMnbK)Tep. 06bHHoe ycTpoiiCTBO KnueHTa b AaHHOM KOHcjDMrypai_iMM coa6P>kmt 
cxeMy MnM MHTerpanbHyio cxeMy KnweHTa i/inM MOAynb, CB?i3aHHbiM c xoctom m HaxoA^LqnMC?i b 
otom >Ke ycTpOMCTBe m c BHyTpeHHMM BMAeoA^cnneeM, t3kmm k3k OKpaH BbicoKoro pa3peujeHM5q 
Ana Mo6MnbHoro TenecjDOHa, M/Mnn nopTaTMBHyio CMCTeMy npeACTaBneHMSR ayAno, MnM 

anbTepH3TMBH0 HeKOTOpbIM TMn CMCTeMbl MnM yCTpOMCTBa BBOAa. 

riepeneHb ct)nryp nepTe>KeM 

flononHMTenbHbie npM3H3KM m npeMMyLAecTBa, a TaK>Ke KOHCTpyKL4Msq m npMHi_\Mn p,sv\ctb\a5\ 
pa3nMHHbix BapMaHTOB ocyu-iecTBneHMsi M3o6peTeHM5q onMCbmaiOTca noAPoGHO HM>Ke c ccbinKOM 
Ha npMnaraeMbie nepTe>KM. Ha nepTe>Kax noAoGHbie no3Mi_\MM b ochobhom o6o3HanaiOT 
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MAeHTMHHbie, cjDyHKMMOHanbHO noAo6Hbie m/mjim kohctpyktmbho noAo6Hbie aneivieHTbi i/irm OTanw 
o6pa6oTKM. 

d>nr.1A i/innK)CTpi/ipyeT 6a30ByK> cpeAy, b kotopom MoryT paGcrraTb BapwaHTbi ocyLnecTBJieHMfl 
M3o6peTeHns^, BKJiKHaa ncnojib30BaHne ycTpOMCTBa MMKpoAHcnnea mjih npoeKTop, coBMecn-io c 

nOpTaTMBHbIM KOMnbKDTepOM HJ1M APy™M yCTpOMCTBOM 06pa60TKM AaHHblX. 

0nr.1B nnriK)CTpMpyeT 6a30ByK> cpeAy, b kotopom MoryT paGoiaTb BapnaHTbi ocyniecTBJieHna 
M3o6peTeHM5q, BKriKDHaa ncnojib30BaHne ycTpOMCTBa MMKpoAncnnesq mjim npoeKTopa m ojieivieHTOB 
npeACTaBneHMsq ayAno, ncnojib3yeivibix coBMecTHO c 6ecnpoBOAHbiM npMeivionepeAaTHMKOM. 

<t>wr.2A nnnK)CTpnpyeT 6a30ByK) cpeAy, b kotopom MoryT pa6oTaTb BapwaHTbi ocymecTBJieHMfl 
i/i3o6peTeHi/ifl, BKJiKDHaa ncnorib30BaHne BHyTpeHHero py\cnnen mjim ycTpOMCTB npeACTaBJieHMH 
ayAno, ncnorib3yeMbix b nopiaTMBHOM KOMnbK)Tepe. 

<t>Mi~.2B MnnK>CTpnpyeT 6a30ByK> cpeAy, b kotopom MoryT paGcrraTb BapwaHTbi ocyi_qecTBJieHMH 
M3o6peTeHMsi, BKJiK)HasR ncnojib30BaHne BHyTpeHHero Rwcnnen mjim ojieivieHTOB npeACTaBJieHiifl 
ayAno, ncnorib3yeMbix b 6ecnpoBOAHOM npneivionepeAaTHi/iKe. 

ct>nr.3 nnnK>CTpnpyeT o6lamm npnHi4nn Mo6nnbHoro MHTepcjDeMca MncfrpoBbix AaHHbix co 

B3aMMHblM nOAKJ1K)HeHMeM XOCTa M KJIMeHTa. 

ct>nr.4 unnKDCTpMpyeT CTpyKTypy naKeTa, ncnonb3yei\/iyK) AJ~m peann3ai4MM nepecbiriKM AaHHbix 

C yCTpOMCTBa KJIMeHTa Ha yCTpOMCTBO XOCTa. 

ct>nr.5 MJinKDCTpMpyeT ncnonb30BaHne KOHTponnepa jimhmm nepeAann AaHHbix Ml/ll_4fl m ™nbi 
cumanoB, npoxoA^LMux Me>KAy xoctom m KnneHTOM no c]DM3HHecKMM npoBOAHMKaM jimhmm 
nepeAanw AaHHbix a^ m HTe pdps n ca Tuna 1. 

<t>nr.6 njinK>CTpnpyeT ncnonb30BaHne KOHTponnepa jimhmm nepeAann AaHHbix IVMLlfl m ™nbi 
cumanoB, npoxoA^LMNx Me>KAy xoctom m KnweHTOM no cjDM3nnecKMM npoBOAHMKaM jimhmm 
nepeAanw AaHHbix a™ MHTepcfrencoB Tuna 2, 3m4. 

<t>nr.7 unniocTpMpyeT CTpyKTypy KaAPOB n noAKaAPOB, ncnonb3yeMbix aj~ih peajiM3ai4nn 
npoTOKona MHTepcfreiica. 

<t>Mr.8 unniocTpMpyeT o6lmyk) CTpyKTypy naKeTOB, ncnonb3yeivibix p,nn peann3aL4nn npoTOKona 
MHTepcjDePica. 

Onr.9 unniocTpMpyeT cjDopiviaT naKeTa 3aronoBKa noAKaApa. 

Our. 10 nnriK)CTpMpyeT cjDopiviaT m coA©p>KMMoe naKeTa 3anojiHMTejia. 

d>nr.11 nnriK)CTpMpyeT cjDopiviaT naKeTa Bi/iAeonoTOKa. 

0nr.12A-12E nnnK)CTpi/ipyK)T cjDOpMaT n coAep>KMMoe Rnn flecKpnnTopa cfcopiviaTa 
BHAeoAaHHbix, ncnonb3yeivioro Ha cjDMr.11. 

d>nr.13 nnriK)CTpMpyeT ncnonb30BaHne ynaKOBaHHbix n HeynaKOBaHHbix cjDopiviaTOB p,nn 
AaHHbix. 

Our. 14 nnriK)CTpMpyeT cfcopiviaT naKeTa ayAnonoTOKa. 

ct>nr.15 nnriK)CTpMpyeT ncnorib30BaHne BbipoBHeHHbix no 6aMTaM m ynaKOBaHHbix cfcopiviaTOB c 
MMnyribCHO-KOAOBOM MOAyn^qMeM (l/IKM) A-n* AaHHbix. 

Our. 16 i/inriK>CTpi/ipyeT cjDopMaT naKeTa onpeAeneHHoro nonb30BaTeneM noTOKa. 
Our. 17 unniocTpMpyeT cfropiviaT naKeTa KapTbi ijBeTOB. 

Our. 18 MnnK>CTpnpyeT cfropiviaT naKeTa MHKancyji$=n_inM oGpaTHOM jimhmh nepeAani/i AaHHbix. 

Our. 19 nnriK)CTpMpyeT c^opiviaT naKeTa B03ivio>KHOCTeii KnueHTa. 

Onr.20 nnriK)CTpMpyeT cjDopiviaT naKeTa AaHHbix KnaBMaTypbi. 

cDnr.21 i/mriKxrrpi/ipyeT cjDopiviaT naKeTa AaHHbix yKa3aTenbHoro ycTpOMCTBa. 

Onr.22 nnriK)CTpMpyeT c^opiviaT naKeTa 3aKpbiTM?i jimhmm nepeAanM AaHHbix. 

d>Mr.23 MnnK)CTpMpyeT cjDopiviaT naKeTa 3anpoca KJIMeHTa m cocTOsqHMsq. 

ct>Mr.24 MnnwcTpMpyeT cjDopiviaT naKeTa nepecwjiKM 6MTOBbix 6jiokob. 

d>Mr.25 MnnwcTpMpyeT c|3opMaT naKeTa 33jimbkm pacTpoBOM oGnacTM. 

Omt.26 MnnwcTpMpyeT cjDopiviaT naKeTa 33jimbkm pacTpoBbiM y3opoM. 

d>Mr.27 MJiniocTpMpyeT cjDopiviaT naKeTa KaHana AaHHbix jimhmm oGivieHa AaHHbiMM. 

Omt.28 MnnwcTpMpyeT c^opiviaT naKeTa coctoahmh nMTaHMsq A^cnjiesq. 

d>Mr.29 MnnwcTpMpyeT cjDopiviaT naKeTa BbinoriHeHM^ nepexoAa Ha TMn. 

ct>Mr.30 MJiniocTpMpyeT cjDopiviaT naKeTa BKJuoneHM^ ayAHOKaHana npaMOM jimhmm nepeAanM 
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AaHHblX. 

ct>nr.31 MnnK>CTpnpyeT cjDopiviaT riaKeTa nacTOTbi ayAnooTcneTOB o6paTHOM jimhmm nepeflanM 

AaHHblX. 

ct>nr.32 MnnK>CTpnpyeT cjDopiviaT riaKeTa cny>Ke6Hbix AaHHbix 3au4HTbi MucjDpoBoro 
coflep>KMMoro. 

<t>Mi~.33 MnnK>CTpnpyeT cjDopMaT riaKeTa pa3peujeHMfl npo3panHoro i4BeTa. 

<t>i/ir.34 nnriK)CTpMpyeT cjDopiviaT riaKeTa M3MepeHM5i 3aA©P>KKM Ha ABOMHoe n poxo>KAe h 1/1 e . 

ct>nr.35 MnnK>CTpnpyeT BpeMeHHbie cooTHOweHMfl co6biTHM bo spewx riaKeTa M3MepeHnsq 
3aAep>KKi/i Ha ABOMHoe npoxo>KAeHMe. 

Onr.36 nnriK)CTpMpyeT npniviepHyK) peann3ai4MK> reHeparapa Ljl/IK n ycrpOMCTBa npOBepKi/i, 
ncnojib3yeivibix atia peann3ai4nn M3o6peTeHna. 

(t>nr.37A i/inriKDCTpi/ipyeT BpeMeHHbie cooTHOLueHkm cnmanoB LJI/IK Rnn ycTpOMCTBa no cJdht.36 
npn nocbiriKe naKeTOB AaHHbix. 

<t>wr.37B i/injiKDCTpMpyeT BpeMeHHbie cooTHOweHMfl ci/imanoB MMK a^^ ycTpOMCTBa no c|Di/ir.36 
npn npneivie naKeTOB AaHHbix. 

d>nr.38 nnriK)CTpMpyeT OTanbi o6pa6oTKM AJ~m o6bNHoro 3anpoca Ha o6criy>KMBaHi/ie 6e3 

C0CTfl3aHHfl. 

<t>nr.39 unniocTpMpyeT OTanbi o6pa6oTKM AJ~m TMnoBoro 3anpoca Ha oGcny^MBaHne, 
06-bflBneHHoro nocne Hanana nocneAOBaTeribHOCTM noBTopHoro 3anycKa jimhmm nepeAann 
AaHHbix, conepHMHaK)LAeM c 3anycKOM jimhmm nepeAanw AaHHbix. 

(J>nr.40 MJin K)CTpn pyeT to, KaK nocneAOBaTejibHOCTb AaHHbix MOxeT nepeAaBaTbca c 
ncnojib30BaHneivi KOAHpoBaHkm DATA-STB. 

(t>nr.41 unnwcTpupyeT cxeiviy, ncnorib3yeMyK) a^ reHepupoBaHnsi cumanoB DATA m STB H3 

BXOAHblX AaHHblX Ha XOCTe M 3aTeM BOCCTaHOBJieHMSI AaHHbix Ha KiineHTe. 

(t>nr.42 nnriK)CTpMpyeT APaMBepbi v\ pe3MCTopbi cornacoBaHHOM Harpy3KM, ncnonb3yeivibie aj~ih 
peanM3ai4nn OAHoro BapnaHTa ocyLijecTBJieHMfl. 

ct>nr.43a-43c MnjiK)CTpnpyK)T OTanbi m ypOBHM cnmanoB, ncnonb3yeMbie KnueHTOM p,nn 
o5ecneHeHMSR o5cjiy>KMBaHMfl ot xocTa m xoctom f\nn npeAOCTaBJieHMH TaKoro o6cny>KM BaH ma . 

Onr.44 i/innK)CTpi/ipyeT OTHOCMTenbHbie npoMewyTKM Me>KAy nepexoAaMM Ha jimhmm DataO, Ha 
Apyrux jimhmax AaHHbix (DataX) m Ha jimhmhx CTpo6-MMnyribcoB (Stb). 

d>nr.45 nnriK)CTpMpyeT npwcyTCTBi/ie 3aAep>KKM b OTBeTHOM curHane, KOTopaa MO>KeT MivieTb 
MecTO, KorAa xoct BbiKJiKHaeT Apaiteep xocTa nocne nepecbiriKM naKeTa. 

0nr.46 nnriK)CTpMpyeT npi/icyTCTBi/ie 3aA©P>KKM b OTBeTHOM curHane, KOTopaa MOweT MivieTb 
MecTO, KorAa xoct BKJironaeT ApafiBep xocTa Rnn nepecbiriKM naKeTa. 

<t>i/ir.47 unniocTpMpyeT aHann3 TOKa yTenKi/i. 

Onr.48 nnriK)CTpMpyeT xapaKTepucTMKi/i nepeKJiKDneHnsq 1/1 OTHOCMTejibHbie 3aBMCMMOc™ 

BpeMeHHblX COOT HOLUe HUM A™ BpeMeHM BKflKDHeHMSI l/l BblKJI KDHeHHfl BblXOAOB XOCTa M KflMeHTa. 

<t>i/ir.49 nnriK)CTpMpyeT BbicoKoypoBHeByio A^arpaMMy OTanoB o6pa6oTKM cumanoB m 

yCJIOBMfl, npM KOTOpblX MO>KeT OCyLi^eCTBfl^TbC^ CHHXpOHM3aL(M« C MCnOflb30BaHHeM KOHeHHOrO 

aBTOMaTa. 

ct>nr.50 nnriK)CTpMpyeT ™noBbie BeriMHMHbi 3aAep>KKM, BCTpenaeivibie a^^ o6pa6oTKM cwrHanoB 
no npsqivioiviy m o6paTHOMy TpaKTaM b cucTeMe, ncnonb3yK)i_qeM MULJfl. 

Onr.51 nnnK)CTpMpyeT n3MepeHne npeAeribHOM 3aAep>KKM Ha ABOMHoe npoxo>KAeHMe. 

d>nr.52A unniocTpMpyeT M3MeHeHna ckopocth nepeAanw AaHHbix OGpaTHOM jihhmm nepeAanM 
AaHHbix. 

d>Mr.52B MniiKDCTpMpyeT npMMep ycoBepiueHCTBOBaHHoro BbinoriHeHMsi otchctob o6paTHbix 
AaHHbix. 

Omt.53 MnnK)CTpMpyeT rpacjDMnecKoe npeACTaBneHMe 3HaneHMM fleriMTensi o6paTHOM ckopoctm 
nepeAanM b 33bmcmmoctm ot ckopoctm nepeAanM AaHHbix no npaMOM jimhmm nepeAanM AaHHbix. 
<t>Mr.54A m 54B MnriK)CTpMpyiOT OTanbi, npeAnpMHMMaeMbie npM pa6oTe MHTepcjDeMca. 
<t>Mr.55 Mnn K)CTpM pyeT o6ll\mm bma ycTpOMCTBa MHTepcjDeMca, o6pa6aTbiBaK)Lqero naKe™. 
d>Mr.56 MnnK)CTpMpyeT cjDopiviaT riaKeTa npflMOM jimhmm nepeAanM AaHHbix. 
ct>Mr.57 MfiniocTpMpyeT TMnoBbie 3HaneHM5i p,n9\ 33Aep>KKM Ha pacnpocTpaHeHMe m nepeKOca b 
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MHTepcjDeMce JImhum nepeAani/i AaHHbix Tuna 1. 

Onr.58 MnnK>CTpnpyeT Data, Stb v\ BpeivieHHbie cooTHOLueHMfl BOCCTaHOBneHkm Clock 
(TaKTOBbix MMnynbcoB) Ha JImhmm nepeAani/i AaHHbix Tuna 1 nnn nprnviepHOM o6pa6oTKM curHana 
npn noMOLAM nHTepcjDeMca. 

<t>i/ir.59 nnriK)CTpMpyeT ™noBbie 3HaneHi/m p,nn 3aAep>KKi/i Ha pacnpocrrpaHeHne v\ nepeKOca b 
MHTepcjDePicax JImhmm nepeAani/i AaHHbix Tuna 2, Tuna 3 wni/i Tuna 4. 

<t>wr.60A, 60B n 60C nnriK)CTpMpyK)T pa3ni/HHbie bo3mo>khoctm pj\s\ BpeivieHHbix cooTHOLueHi/ifi 
AByx CMrHanoB AaHHbix m MDDI_Stb OTHOCMTeribHO APyr APyra, paBHbie MAeanbHbiM, paHHHM i/i 

n03AHMM COOTBeTCTBeHHO. 

<t>i/ir.61 unniocTpMpyeT Ha3HaneHMe BbiBOAOB MHTepcjDeMca npi/iiviepHbix coeAUHHTeneM, 
Mcnorib3yeMbie c i/iHTepcfreMcaivii/i Tnna-1/Tnna 2. 

<t>wr.62A i/i 62B unn K>CTpnpyK)T B03MO>KHbie cjDopMbi curHana MDDI Data i/i MDDI Stb a™ 
o6omx MHTepcjDeMCOB Tuna 1 m Tuna 2 COOTBeTCTBeHHO. 

(Dnr.63 nnriK)CTpMpyeT BbicoKoypoBHeByio AnarpaMMy aribTepHaTMBHbix 3TanoB o6pa6oTKM 
cumana v\ ycnoBMM, ripn kotophx MO>KeT ocyLAecTBnflTbca cnHxpoHH3ai4Mfl c ncnonb30BaHneM 
KOHenHoro aBTOMaTa. 

<t>nr.64 MnnK>CTpnpyeT npniviepHbie OTHOCMTeribHbie BpeivieHHbie cooTHOiueHi/m Me>KAy 
nocneAOBaTenbHOCTbK) muktiob TaKTOBbix HivmynbcoB i/i BpeivieHHbiivii/i cooTHomeHkmivm 
pa3JiMHHbix naKeTOB o6paTHoti jimhum nepeAann AaHHbix m 3HaHeHi/mivin ReniAreneiA. 

<Dnr.65 nnriK)CTpMpyeT npi/iiviepHyK> o6pa6oTKy nepecbiriKM KOAa olui/i6kh. 

cj>nr.66 MnriK)CTpMpyeT ycTpoMCTBO, ncnonb3yeivioe Rnn o6pa6oTKM nepecbiriKM KOAa olum6km. 

d>nr.67A muiKDCTpupyeT o6pa6oTKy nepecbiriKM KOAa oujh6km aj~ih neperpy3Kn KOAa. 

<t>nr.67B muiKDCTpupyeT o6pa6oTKy nepecbiriKM KOAa olum6km a^ npneivia KOAa. 

<t>i/ir.68A nnnK)CTpMpyeT 3Tanbi o6pa6oTKn p,nn i/iHi/ii4ni/ipyeivioro xoctom npoGy^eHkm. 

<t>wr.68B muiKDCTpupyeT OTanbi o6pa6oTKM p,nn MHMMnnpyeivioro KnneHTOM npo6y>KAeHi/m. 

<t>wr.68C MruiKDCTpupyeT OTanbi o6pa6oTKM Rnn HHMMnnpyeivioro xoctom m KnueHTOM 
npo6y>KAeHM5q c cocTH3aHi/ieivi. 

Onr.69 MnnK>CTpnpyeT cjDopiviaT riaKeTa 3anpoca cbomctb BnpTyaribHOM naHenn ynpaBneHkm 

(Bny). 

<t>wr.70 MnnK>CTpnpyeT cfropiviaT riaKeTa OTBeTa cbomctb Bny. 

d>nr.71 i/innKxrrpwpyeT cfropiviaT CnwcKa OTBeTa cbomctb Bny. 

Onr.72 MnnK>CTpnpyeT cjDopiviaT riaKeTa ycTaHOBKi/i cbomctb Bny. 

<t>nr.73 nnriK)CTpMpyeT cjDopiviaT naKeTa 3anpoca Ae^CTBHTenbHbix napaivieTpoB. 

ct>nr.74 nnnK)CTpMpyeT cjDopiviaT naKeTa OTBeTa AefiCTBMTenbHbix napaivieTpoB. 

<t>i/ir.75 nnriK)CTpMpyeT cjDopiviaT naKeTa B03ivio>KHOCTeii Maci_uTa6i/ipyeivioro BMAeonoTOKa. 

Onr.76 unriKxrrpi/ipyeT cfropiviaT naKeTa ycTaHOBKi/i MacLUTa6npyeMoro Bi/iAeonoTOKa. 

<Dnr.77 nnriK)CTpMpyeT cfcopiviaT naKeTa noATBep>KAeHi/m MacLUTa6npyeivioro BHAeonoTOKa. 

ct>nr.78 nnriK)CTpMpyeT cfcopiviaT naKeTa MacLUTa6npyeMoro BMAeonoTOKa. 

Onr.79 i/mjiKxrrpi/ipyeT c})opMaT naKeTa 3anpoca 3aAaHHoro cocTOAHkm. 

<t>nr.80 nnriK)CTpMpyeT cjDopiviaT naKeTa crmcKa OTBeTa Ae^CTBMTeribHbix cocto^hmm. 

ct>nr.81A i/inriKxrrpi/ipyeT c^opiviaT naKeTa napaMeTpoB 3aAep>KKM Ha o6pa6oTKy naKeTa. 

Onr.81B MJiriK)CTpi/ipyeT cjDopiviaT oneivieHTa CnwcKa napaivieTpoB 3aAep>KKM. 

Onr.82 nnriK)CTpMpyeT cjDopiviaT naKeTa B03MO>KHOCTeti nepcoHaxibHoro Ancnnes^. 

(Dnr.83 nnriK)CTpMpyeT oneivieHTbi CnMCKa ToneK KpnBM3Hbi nona. 

(t>nr.84A nrinK)CTpMpyeT cjDopiviaT naKeTa OTneTa 06 OLun6Kax KnueHTa. 

<Dnr.84B nnriK)CTpMpyeT cjDopiviaT oneivieHTa CnMCKa OTneTa 06 omnGKax. 

ct>wr.85 nnriK)CTpMpyeT cjDopiviaT naKeTa MAeHTMc|DMKai_(MM KnueHTa. 

<t>wr.86 nnnK)CTpnpyeT cjDopiviaT naKeTa B03MO>KHOCTeM anbTepHaTMBHoro Ancnnesi. 

Onr.87 nnnK)CTpnpyeT cfropiviaT naKeTa AOCTyna k perncTpaivi. 

<t>nr.88A-88C nnnK)CTpnpyK)T ncnonb30BaHne AByx 6yc|DepoB A^crme^ p,nn yivieHbLueHMsq 
bhahmhx apTec|DaKTOB. 

Onr.89 nnnK)CTpnpyeT Asa 6yc|Depa c o6HOBneHneM n3o6pa>KeHns^ A^cnne^ 6onee 6biCTpbiM, 
neivi nepecbinKa M3o6pa>KeHM^. 
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d>nr.90 nnriK)CTpMpyeT Asa 6yc|Depa c oGHOBnem/ieM n3o6pa>KeHM^ Awcrmefl 6onee 
MeAneHHbiM, neivi nepecbiriKa M3o6pa>KeHHfl. 

d>nr.91 i/inniocTpi/ipyeT Asa 6yc|Depa c o6HOBneHi/ieivi n3o6pa>KeHi/m Ancnnesq 3HaHMTenbHO 
6biCTpee, H6M nepecbiriKa M3o6pa>KeHMfl. 

<t>i/ir.92 MnnK)CTpnpyeT Tpi/i 6ycjDepa c o6HOBneHneM M3o6pa>KeHM^ Ancnnea 6onee 6biCTpbiM, 
neivi nepecbiriKa M3o6pa>KeHM^. 

<t>i/ir.93 nnriK)CTpMpyeT tpm Gycfrepa c o6HOBneHneM M3o6pa>KeHMfl AHcnnea 6onee 
MeAneHHbiM, neM nepecbiriKa i/i3o6pa>KeHHfl. 

Onr.94 i/inniocTpi/ipyeT oahh 6yct>ep c oGHOBneHneivi n3o6pa>KeHi/m A^cnnea 6onee GbiCTpbiM, 
neM nepecbiriKa M3o6pa>KeHM^. 

Onr.95 MnnK>CTpnpyeT noAKJiKHeHne xocTa 1/1 Kni/ieHTa npw noMomn nocneAOBaTeribHoro 
noAKiiiOHeHnsq m KOHL^eHTpaTOpa. 

Onr.96 MnnK>CTpnpyeT ycTpoMCTBa KnueHTa, noAKn loneHHbie npw noMOLAH KOM6nHai4nn 
KOHMeHTpaTopoB i/i nocneAOBaTeribHoro noAKruoHem/ifi. 

ct>nr.97 MnjiiocTpMpyeT KapTy MBeTOB. 

noflpo6Hoe onMcaHMe 

I. 063op 

Ochobhom Meribio n3o6peTeHi/m nsnnercn C03AaHne Mi/icfrpoBoro i/mTepcjDeMca a^ Mo6nribHbix 
AncnneeB (LjUMfl), KaK onncaHO Hi/iwe, kotophm fxaer b pe3yxibTaTe mjim o6ecnennBaeT 
OKOHOMUHHbiM MexaHM3M nepecbixiKu c ManoM noTpe6rmeMOM MomHOCTbio, KOTopbiM AaeT 

B03MO>KHOCTb BbinOJlHflTb BblCOKOCKOpOCTHyK) MJIM OHeHb BblCOKOCKOpOCTHyK) nepeCblJIKy ASHHblX 

no riMHHM oSivieHa AaHHbiMi/i c ManbiM paAnycoM Ae^CTBi/m Me>KAy ycTpoPiCTBOM xocTa v\ 
ycTpOMCTBOM KJineHTa, TaKMM KaK aneivieHT Ancnnesq, ncnorib3ya jimhmk) i/ijii/i KaHan nepeAanw 
AaHHbix «nocneAOBaTeribHoro» Tuna. 3tot MexaHM3M npi/iMeHaeTca A-na peajiM3ai4MM c 
MMHMaTiopHbiMM coeAHHHTermMi/i m tohkmmh thGkhmm KaGermMw, KOTopbie oco6eHHO none3Hbi 
npi/i noAKfiK>HeHnn BHyTpeHHero (BHyTpeHHero a^ Kopnyca mjim Hecymero KapKaca) Ancnnea, 
i/ini/i oneivieHTOB mjih ycTpOMCTB BbiBOAa, nnn ycTpOMCTB BBOAa k MempanbHOMy KOHTponnepy 
mjim aneivieHTy mjim ycrpoiiCTBy o6ivieHa AaHHbiMM. KpoMe Toro, stot MexaHi/i3M noAKnioHeHMfl 
oneHb none3eH p,r\n noAKJ~iK>HeHi/m BHeniHi/ix oneivieHTOB i/mi/i ycTpOMCTB A^cnuea, t3khx KaK 
HOCMMbie MMKpoAHcnneM (AHcnneMHbie ohkh hjim npoeKTopbi), hum APyrux ™noB ycTpOMCTB 
npeACTaBneHu^ BM3yanbHOM 5 cnbiiui/iMOM, TaKTi/mbHofi i/iHc|DOpMam/ii/i k nopTaTHBHbiM 
KOMnbK)TepaM, SecnpoBOAHbiM ycTpotiCTBaM o6ivieHa AaHHbiMM mjim ycTpoPiCTBaM pa3BJieHeHi/m. 

Xoth TepMMHbi MoGMJibHbm n flMcnnew accoMnnpyK)Tca c Ha3Bam/ieM npoTOKona, 
Heo6xoAMMO noH^Tb, hto 3to TOiibKO Rnn yAo6cTBa b tom CMbicne, hto ecnn MMeeTCsq 
CTaHAapTHoe i/ima, to ero nerKO noMMeT cnei^nanncT b AaHHOM o6nacTM TexHi/iKi/i, pa6oTaK)LqnM 
c MHTepcjDeMCOM n npoTOKOiiOM, TaK KaK oh OTHOCMTCsq k CTaHAapTy Accoi_\naL4HM no CTaHAapTaM 
b oGnacTM BMAeoarieKTpoHMKM (ACB3) m pa3JiMHHbiM npnMeHeHn^M OToro CTaHAapTa. OAHaKO 
nerKO noHs^Tb nocne aHariM3a Bapi/iaHTOB ocyLnecTBneHi/m, npeACTaBJieHHbix HM>Ke, hto MHorwe 
OTHOC?iLAnecfl k HeMo6nfibHbiM n HeAncnnePiHbiM npiiMeHeHi/m nonynaT norib3y ot npuMeHeHnsi 
OToro npoTOKona, npuBOA^ k CTpyKType i/iHTepc|3eMca mjim MexaHM3My nepecbiriKM, m 
noApa3yMeBaeTca, hto ^pribiK L(l/IIVIfl He 03HanaeT KaKMe-nn6o orpaHHHeHn$i Ha cymnocTb nnn 
none3HOCTb M3o6peTeHnsq mjim ero pa3HOo6pa3Hbix BapnaHTOB ocyLqecTBrieHMsi. 

npeMMymecTBO BapwaHTOB ocyLqecTBJieHu^ M3o6peTeHM^ 3aKJiK)HaeTCsq b tom, hto 
npeAJiaraeTca MeTOA A^^ nepecbiriKM AaHHbix, kotopnm MMeeT ManyK) cno>KHOCTb, Manyio 

CTOMMOCTb, MMeeT BblCOKyK) H3AG>KH0CTb, XOpOLUO nOAXOAUT K CCjDepe MCnOJlb30BaHH?1 M OHeHb 
yCTOMHMBbIM K OLUM6KaM, B TO >Ke BpeMSI OCTaBa^Cb OHeHb rn6KMM. 

BapwaHTbi ocymecTBneHMa M3o6peTeHMa MoryT ncnorib30BaTbC^ b pa3riMHHbix cnTyai_(M5ix Rnft 
o6MeHa mjim nepecbiriKM 6onbLunx KOJii/inecTB AaHHbix b ochobhom t\nn ayA^o, BMAeo hjim 

MyilbTMMeAHMHblX npMMeHeHMM OT yCTpOMCTBa XOCTa MJ1M MCTOHHMKa, rAe TaKi/ie A^HHbie 

reHepMpyK>TC?i, MaHMnynnpyiOTC^, HanpwMep, p,n9\ nepecbiriKM Ha 3aAaHHbie yCTpOMCTBa, mjim 
o6pa6aTbiBaiOTCsq mhhm o6pa30M, nnn xpaHsqrea; Ha ycTpoPiCTBO KJineHTa mtim npneMHoe 
ycTpoMCTBO, TaKoe KaK BMAeoAncnnew wnn npoeKi_\noHHbiM aneMeHT, 3ByK0Bbie 
rpOMKoroBOpi/iTeni/i mjim APyroe ycTpoMCTBO npeACTaBneHnsq c bhcokom CKopocTbHD nepeAanM. 
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Ti/moBbiM npuMeHem/ieivi, KOTopoe o6cy>KAaeTCfl m/DKe, flBrmeTca nepecbiriKa Aam-ibix ot mjim 
nopTaTMBHoro KOMnbKrrepa, mjim 6ecnpoBOAHoro TenecjDOHa mhm MOAeMa Ha ycTpofiCTBO 
BH3yaribHoro OTo6pa>KeHi/m, TaKoe KaK ManbiM Bi/iAeo3KpaH hjii/i hochmnm npn6op c 
MMKpoflMcnneeM, TaKoii KaK b bi/ia© AHcnnefiHbix ohkob mjim uineMOB, coAepwamkix Manbie 
npoeKL4noHHbie o6"beKTMBbi 1/1 OKpaHbi, mhm ot ycTpofiCTBa xocra Ha ycTpofiCTBO Kni/ieHTa BHyTpi/i 
TaKi/ix KOMnoHeHTOB, T.e. ot npoMeccopa i/mi/i Komporuiepa Ha BHyTpeHHi/iii OKpaH mjim APyrofi 
oneivieHT npeACTaBiieHi/m, a TaioKe ot pa3ni/HHbix BHyTpeHHux i/ini/i bholuhmx ycTpoiiCTB BBOAa, 
npuMeH^KDLAnx KJikieHTa, Ha pacnonoweHHbifi BHyTpn (pacnonoweHHbifi BHyTpi/i OToro >Ke Kopnyca 
ycTpOMCTBa i/ini/i Hecymero KapKaca) xoct, i/mi/i noAKnioHeHHbM k HeMy KaGeneivi mjih 

npOBOAHMKaMM. 

XapaKTepucTMKM mjim CBOMCTBa MUMfl TaKne, hto ohm He 3aBi/ic5rr ot KOHKpeTHoro Ancnne^ 
i/inn TexHonori/iM npeACTaBJieHi/m. Oh npeACTaBrmeT co6om oneHb tm6kmm MexaHi/i3M aj~ih 

nepeCblflKM AaHHblX C BblCOKOM CKOpOCTbK), He npi/IHMMafl BO BHI/IMaHkie HM BHyTpeHHKDK) 

CTpyKTypy otmx AaHHbix, hm c|DyHKi4MOHanbHbie acneKTbi AaHHbix mhm KOMaHA, KOTopbie mx 
peann3yK)T. 3to AaeT B03M0>KH0CTb KoppeKTupoBaTb BpeivieHHbie cooTHOiueHMsi nepecbinaeMbix 
naKeTOB AaHHbix aj~ia npi/icnoco6rieHi/m k HHAHBi/iAyanbHbiM OTJiHHi/iTenbHbiM CBOMCTBaM 
KOHKpeTHbix ycTpoCiCTB KJineHTa, Hanpniviep yHMKaribHbie Ancnnen Tpe6yK)T onpeAeneHHbie 
ycTpOMCTBa, i/mi/i HTo6bi yAOBfieTBOpMTb TpeGoBaHM^M o6"beAnneHHoro ayAno 1/1 BHAeo Arm 

HeKOTOpblX ayAHO-BMAeO (A-B) CMCTeM, l/IJll/l A^^ HeKOTOpblX yCTpOMCTB BBOAa, T3KMX KaK 

A>komctmkm 5 ceHCopHbie naHeni/i m T.n. HHTepcjDeMC HBrmeTca oneHb amoc™HecKi/iM p,nn 
oneivieHTa Ancnnesq mjim ycTpotiCTBa KnueHTa ao Tex nop, noKa npnAep>KMBaK)TC5i Bbi6paHHOMy 
npoTOKony. Kpoivie Toro, cocTaBHbie AaHHbie nocneAOBaTenbHofi jimhmm nepeAanw AaHHbix i/ini/i 
CKopocTb nepeAann AaHHbix, MoryT i/i3MeHflTbCfl Ha HecKonbKO nopHAKOB no Beni/NHHe, hto 

AaeT B03M0>KH0CTb pa3pa60THI/1Ky CMCTeMbl 06MeHa AaHHblMI/l MJ1M yCTpOMCTBa XOCTa 
OnTMMM3MpOBaTb CTOMMOCTb, TpeGOBaHI/m K MOU4HOCTH, CJ10>KHOCTb yCTpOMCTBa KJII/ieHTa M 

nacTOTbi o6HOBneHM?i yCTpOMCTBa KnueHTa. 

HHTepcjDeMC AaHHbix npeACTaBrmeTca, maBHbiM o6pa30M, Rnn i/icnorib30BaHi/m npw 
nepecbinKe 6onbLunx KonnnecTB BbicoKOCKopocTHbix AaHHbix no «npoBOAHOM» CMmanbHoii 
nnHMM nepeAanM AaHHbix mjim He6onbi_uoMy KaGenio. OAnaKO HeKOTopwe npi/iMeHeHwa TaK>Ke 
MoryT BOcnonb30BaTbca npenMymecTBOM 6ecnpoBOAHOM jimhmm nepeAann AaHHbix, BKruonafl 
onTMnecKne jimhmm nepeAanw AaHHbix, npn ycnoBnn, hto OHa KOHcjDi/irypnpyeTca p,r\9\ 
Mcnonb30BaHH5q OAHHaKOBbix CTpyKTyp naKeTOB m AaHHbix, pa3pa6oTaHHbix AJ"m npoTOKona 
MHTepcjDekica, 1/1 MoryT noAAep>KHBaTb TpeGyeMbm ypoBeHb nepecbiriKM c AOCTaTOHHO hm3kmm 
noTpe6neHneM mol^hocth mjim cjio>khoctm, OCTaBa^Cb qenecoo6pa3HbiM. 

II. CpeAa 

TnnoBoe nprnvieHeHMe mo>kho BMAeTb Ha c|DMr.1A m 1B, i"Ae nopTaTHBHbiki KOMnbK)Tep mjim 
HOCMMbiki KOMnbKrrep 100 m 6ecnpOBOAHbiM Tenec|DOH mjim ycTpoMCTBO 102 nujl noKa3aHbi 

06MeHMBaK>LL|MMMCa AaHHbIMM C yCTpOMCTBaMM 104 M 106 RlACUnen COOTBeTCTBeHHO BMecTe c 

cucTeiviaMM 108 m 112 BOcnpow3BeAeHi/m 3ByKa. Kpoivie Toro, cjDwr.lA M3o6pa>KaeT 
noTeHi_\naribHbie noAKruoneHM^ k 6onbLueMy Ancnneio mjim 3KpaHy 114 mjim npoeKTopy 116 
M3o6pa>KeHMM, KOTopbie noKa3aHbi ToribKO Ha oahom cjDMrype AJ~ifl ^choctm, ho TaK>Ke MoryT 
noAKriKDHaTbCfl k GecnpoBOAHOMy ycTpoMCTBy 102. BecnpoBOAHoe ycTpoiiCTBO MO>KeT b 
HacTOs^muM MOMeHT npMHi/iiviaTb AaHHbie linn xpaHMfio paHee HeKOTopoe KOJiMnecTBO AaHHbix 
MyribTMMeAHMHoro Tuna b oneivieHTe v\nv\ ycTpoiiCTBe naivisqTM pj\n 6onee no3Anero 
npeACTaBJieHnsq a^^ npocMOTpa m/mjih npocnyLUMBaHMsi KOHenHbiM nonb30BaTeneM 
GecnpoBOAHoro yCTpOMCTBa. TaK KaK ™noBoe 6ecnpoBOAnoe ycTpoMCTBO ncnorib3yeTca 
6onbLiiyK) nacTb BpeivieHi/i a^^ nepeAann penn m npocToro TeKCTa, oho MivieeT AOBonbHO 
ManeHbKi/iM OKpaH Ancnne^ m npocTyK) 3ByKOByio CHCTeiviy (rpoMKoroBopnTenn) a^^ nepeAanw 
MHcjDopMamMM nonb30BaTenK) ycTpotiCTBa 102. 

KoivinbK)Tep 100 i/iMeeT 3HannTejibHO 6onbLUMM OKpaH, ho Bee xe HeaAeKBaTHyio bholuhjok) 
3ByKOByK) cucTeiviy, m eMy Bee >Ke He xBaTaeT APyrMx ycTpowcTB Rnn npeACTaBneHi/m 
MyribTMMeAna, ramx kbk TeneBMAeHne bwcokom hotkoctm mjim Ki/iHOOKpaHbi. KoivinbK)Tep 100 
i/icnoiib3yeTCfl c qejibio nnriK)CTpaL|HM, n APywe TMnbi npoMeccopoB, nHTepaKTMBHbie BMAeowrpbi 
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i/inn 6biT0Bbie oneKTpoHHbie npi/i6opbi TaioKe MoryT ncnonb30BaTbcsq c M3o6peTeHneM. 
KoMnbK>Tep 100 mokst npmvieHflTb, ho He orpaHHHi/iBaeTca mmm, GecnpoBOAHbiii moabm hjim 
Apyroe BCTpoeHHoe ycTpofiCTBO aj~ia GecnpoBOAHoro o6ivieHa AaHHbiMM, mjim noAKntOHaTbca k 
TaKUM ycTpOMCTBaM, ncnonb3y5q Ka6enb mm 6ecnpoBOAHyK) jihhmk) nepeAaHM ashhhx, KaK 
TpeGyeTca. 

3to Renaer npeACTaBneHne 6onee cno>KHbix i/ij~ih «o6orau4eHHbix» AaHHbix MeHee none3HbiM 
i/ini/i AOCTaBn^K)U4MM yAOBonbCTBue BneHameHi/ieM. riosTOMy npoMbiujjieHHOCTb pa3pa6aTbiBaeT 
Apyrne MexaHi/i3Mbi 1/1 ycTpOMCTBa aj~ih npeACTaBJieHi/m i/iHcjDOpMai4Mi/i KOHenHbiM nojib30BaTermM 
1/1 npeACTaBJieHnsq MMHMMaribHoro ypoBHH TpeGyeMoro yAOBOJibCTBi/m i/mi/i nono>KMTenbHbix 
BneHameHMM. 

KaK paHee oni/icaHO Bbiwe, ycTpoMCTBa AHcnnea HecKoribKMx twiob 6binn pa3pa6oTaHbi mjim 
pa3pa6aTbiBaK)TC5q b HacToaLqee Bpeivm aj~ih npeACTaBJieHi/iq i/iHcjDopiviaMi/ii/i KOHenHbiM 
nonb30BaTeriflM ycTpOMCTBa 100. HanpwMep, OAHa hum HecKOJibKO KOMnaHMM pa3pa6oTann 
KOMnneKTbi HOCi/iMbix AncnneMHbix ohkob, KOTopbie npoei4npyK)T M3o6pa>KeHMe nepeA rna3aMM 
nonb30BaTerm ycTpoiiCTBa nnn npeACTaBneHkm BM3yanbHoro Ancnnesq. I~lpn npaBHJibHOM 
pacnono>KeHMM TaKwe ycTpOMCTBa ocjDcjDeKTi/iBHO «npoei4npyK)T» Bi/ipTyaxibHoe M3o6pa>KeHMe, 
BOcnpMHMMaeivioe ma3aMM nonb30BaTerm, KOTopoe 3HaHHTenbHO GoribLue, neivi ojieivieHT, 
o6ecneHMBaK)Li|Mii Bi/i3yaiibHbiM bwxoahom pe3ynbTaT. T.e. oneHb ManeHbKMM npoeKMMOHHbiii 
oneivieHT A36T B03MO>KHOCTb ma3y (ma3aivi) nojib30BaTerm «BMAeTb» i/i3o6pa>KeHkm b 
3HaHMTeribHO 6ojibLueM MacLUTa6e, neivi bo3mo>kho c ™noBbiMM OKpaHaMi/i 
>KMAKOKpncTannnHecKnx AncnneeB (>KKfl) i/i T.n. l/lcnonb30BaHne i/i3o6pa>KeHni/i Ha 6ojibLunx 
BHpTyaribHbix OKpaHax Taione Raer B03MO>KHOCTb ncnorib30BaTb M3o6pa>KeHMsq co 3HaHi/rrenbHO 
6onee BbicoKMMM pa3peLueHMflMi/i, neivi bo3mo>kho c 6onee orpaHi/NeHHbiMi/i AncrmeflMw Ha 
OKpaHax >KKfl. flpyri/ie ycTpoiiCTBa A^cnneeB MoryT BKJiK)HaTb b ce6a, ho He orpaHMHi/iBaKrrcfl 
mmm, ManeHbKMe OKpaHbi >KKfl i/mn pa3J~ii/NHbie aneivieHTbi c Ancnne^MM Ha nnocKMx naHermx, 
npoeKUHOHHbie o6"beKTMBbi m ApaiiBepbi AncnneeB Ann npoei_|npoBaHHfl M3o6pa>KeHMM Ha 
noBepxHOCTb h t.a. 

TaioKe MoryT 6biTb AononHHTenbHbie oneivieHTbi, noAKJiKDneHHbie k mjim CB^3aHHbie c 
i/icnoj~ib30BaHneivi 6ecnpoBOAHoro ycTpOMCTBa 102 i/mi/i KOMnbKrrepa 100, p,nn npeACTaBneHHsq 
BbixoAHoro pe3ynbTaTa APyroiviy nonb30BaTeriK) mjih APyroiviy ycTpOMCTBy, KOTopoe, b cbok> 
onepeAb, nepeAaeT cnmanbi KyAa-TO euje nni/i 3anoMMHaeT mx. Hanpwiviep, AaHHbie MoryT 
3anoMHHaTbCfl b cjDJiOLu-naM^TM, b onTMHecKOM Bi/iAe, Hanpmviep, ncnonb3ysq 3anncbiBaei\/ibie 
HOCMTeriM KOMnaKT-AMCKOB, mjih Ha MamiiTHbix HOCMTenax, TaKi/ix KaK ycTpoMCTBO 3anncn Ha 
MarHMTHyK) neHTy n noAo6Hbie ycTpOMCTBa, a^^ nocneAyK)LAero ncnorib30BaHM5q. 

Kpoivie Toro, MHon/ie 6ecnpoBOAHbie ycTpowcTBa m KOMnbtOTepbi Tenepb v\Me\oj BCTpoeHHbie 

B03MO>KHOCTM ASKOAHpOBaHMfl My3blKM MP3, B T3K>Ke APy^e yCOBepLLieHCTBOBaHHbie CMCTeMbl M 

AeKOAepbi 3ByKa. riopTaTMBHbie KOMnbhOTepbi b ochobhom ncnorib3yK)T bo3mo>khoc™ 

BOCnpOH3BeAeHM^ KOMnaKT-AHCKOB M L(Mfl, H HeKOTOpbie MMeK)T ManeHbKMe 

cnei_(ManM3MpoBaHHbie CHMTbiBaTeriH cjDJiaiu-naM^TM p,n9\ npneivia npeABapMTeribHO 3anncaHHbix 
3ByKOBbix cjDaiiriOB. npoGneivia o6naAaHna TaKi/iMi/i bo3mo>khoct5imi/i 3aKiiK)HaeTCsq b tom, hto 
cjDaMiibi i_(nct)poBOM My3biKM o6emaK)T o6orameHHbie BnenameHu^ co 3HaHMTenbHO 
ynyHLueHHbiMM CBOMCTBaivM, ho ToribKO ecnn He OTCTaiOT xapaKTepucTMKM npoi^ecca 
AeKOAnpoBaHna n BOcnpon3BeAeHn^. 3to >Ke BepHO a^^ cjDaMnoB i_inc|DpoBoro BMAeo. 

HTo6bi cnoco6cTBOBaTb BOcnpon3BeAeHHK) 3ByKa, Ha c|DMr.1A noKa3aHbi BHeiuHi/ie 
rpoMKoroBopnTeriM 114, KOTopbie TaK>Ke MoryT conpoBO>KAaTbc^ AonoriHMTenbHbiMM 
oneivieHTaMM, TaKHMi/i KaK caGBycfcepbi mjim rpoMKoroBopMTenn «o6"beMHoro 3BynaHi/m» p,r\9\ 
npoeKL^nn nepeAHero m 3aAHero 3ByKa. OAHOBpeivieHHO rpoMKoroBopMTenn mjim HayiuHMKM 108 
yKa3biBaK>TCsi b BMAe BCTpoeHHbix b HecyLAUM KapKac mjim MexaHM3M ycTpOMCTBa 106 
MMKpoAncnnesq Ha cjDwr.lB. KaK M3BecTHO, MoryT ncnorib30BaTbC5q APyrwe aneivieHTbi 
BOcnpon3BeAeHM?i ayAno mjim 3ByKa, BKn\o^B9\ ycTpOMCTBa ycuneHM^ moluhocti/i mjim 

CjDOpMMpOBaHHSq 3ByKa. 

B jik)6om cnynae, KaK onwcaHO Bbnue, KorAa Tpe6ye~rcfl nepecnaTb AaHHbie M3o6pa>KeHM5i 
BbicoKoro KanecTBa mjim c BbicoKMM pa3peiueHMeM m BbicoKOKanecTBeHHyio ayAnonHcjDopMaMMK) 
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i/ini/i CMmaribi AaHHbix or MCTOHHMKa AaHHbix KOHenHOMy nojib30BaTenK> no oahom mjim 
HecKoribKUM J1MHM51M 110 o6MeHa AaHHbiMM, Tpe6yeTC5q BbicoKaa CKopocTb nepeAanM AaHHbix. 
T.e. jimhma 110 nepecbiriKM AaHHbix 6e3ycriOBHO npeACTaBrmeT co6om noTeHqManbHoe y3Koe 
MecTO b o6ivieHe AaHHbiMn, KaK onucaHO paHee, m orpaHMHMBaeT xapaKTepMCTi/iKM CMdeMbi, TaK 
KaK HacTOsiLi^Me MexaHM3Mbi nepecbiriKM He AOc™raK>T o6bNHO Tpe6yeMbix bncokhx CKopocrreM 
nepeAanw AaHHbix. KaK onucaHO Bbiiue, Hanprnviep, p,nn 6onee BbicoKnx pa3peiueHi/i£i 
M3o6pa>KeHn«, TaKMx KaK 1024 Ha 1024 nuKcerm, c my6nHOM MBeTa 24-32 6v\tb Ha nMKcerib n 
co CKopocT^MM nepeAanM AaHHbix 30 KaAPOB/c, ckopoctm nepeAanM AaHHbix MoryT 
npn6nn>KaTbC5q k ckopocthm, npeBbiLuaK>i_miM 755 M6mt/c mjim 6onee. Kpoivie ~roro, TaKMe 
M3o6pa>KeHna MoryT npeACTaBrmTbca KaK nacrb Myn bTMis/ieAMMHoro npeACTaBJieHMH, KOTopoe 
BKJiK)HaeT b ce6n ayAnoAaHHbie m noTeHi_|MaribHO AonoriHMTejibHbie cumaribi, MMeK>u4ne AeJio c 
MHTepaKTMBHbiMM Mrpais/iM MfiM o6ivieHaMM AaHHbix MfiM c pa3nMHHbiMM KOMaHAaMM, ynpaBiieHMeM 
mjim CMmanaMM, AonoriHMTenbHO noBbiLuaa KormnecTBO AaHHbix m CKopocTb nepeAanw AaHHbix. 

TaK>Ke acho, hto MeHbLuee nucno KaGenefi mjim Me>KCoeAMHeHMM, Tpe6yeMbix a*™ 
ycTaHOBneHMfl jimhmm nepeAanM AaHHbix, 03HanaeT 6onee nerKoe Mcnonb30BaHne MoGMJibHbix 
ycTpOMCTB, CB?i3aHHbix c AHcnneeM, m 6onee BepoaTHO, hto 6yAyT npMHHTbi 6ojibLunM 
KoriMHecTBOM norib30BaTeneM. 3to ocoGeHHO BepHO Taivi, rAe MHoroHncneHHbie ycTpOMCTBa 
o6bNHO Mcnonb3yK)TCfl AJi^ ycTaHOBneHMsq normoro ayAMOBM3yaribHoro BnenameHMfl, m b 
6onbLiieM CTeneHM oco6eHHO, TaK KaK noBbiwaeTca ypoBeHb KanecTBa AncnneeB m ycTpOMCTB 
BbiBOAa 3ByKa. 

flpyroe TMnoBoe npMMeHeHMe, OTHOCflLAeeca ko mhofmm M3 BbiweynoMflHyTbix m aPVmx 
ynyHLueHMM b BHAeooKpaHax m APyrMx ycTpOMCTB BBOAa mjim BbiBOAa, mo>kho BMAeTb Ha c|DMr.1C 
m 1 D, i~A6 nopTaTMBHbiM Mil i/i hocmmhm KOMnbKDTep 1 30 n ycTpoMCTBO 140 6ecnpoBOAHoro 

TeiieCjDOHa MJIM ni_|n nOKa3aHbl 06MeHMBaK)U4MMMCfl AaHHbiMM C «BHyTpeHHMMM» yCTpOMCTBaMM 

134 m 144 A^cnneeB cooTBeTCTBeHHO BMecTe c cucTeiviaiviM 136 m 146 BOcnpoM3BeAeHMa 3ByKa. 

Ha cjDMr.2A m 2B Marine Bbipe3aHHbie ynacTKM o6lamx sneKTpoHHbix ycTpOMCTB mjim npoAyKTOB 
Mcnojib3yK)Tca p,nn Toro, nTo6bi noKa3aTb pacnonoweHMe OAHoro hjim HecKOJibKMx xoctob m 

KOHTpOJIJiepOB B OAHOM H3CTM yCTpOMCTB3 C 06o6LL(eHHOM JIMHMeM 06lVieHa AaHHbiMM, 3A©Cb 138 

m 148 cooTBeTCTBeHHO, coeAMHsqK>i_qeM mx coneMeHTaMM mjim OKpaHaMM BMAeoAMcnneeB, 
MMeKDLAMx cooTBeTCTByK)U4Mx KJiMeHTOB, nepe3 BpaLnaK>LAeeca coeAHHeHMe HeKOToporo 
M3BecTHoro TMna, Mcnojib3yeMoe b HacTOHLqee BpeMa b oneKTpOHHOM npoMbnujieHHOCTM. Mo>kho 
BMAeTb, hto KOJiM^ecTBO AaHHbix, cocTaBrmiOLAMx AaHHbie nepecbiriKM, Tpe6yeT Toro, nTo6bi 
jimhmm 138 m 148 nepeAanM AaHHbix MMeriM Gonbwoe kojimhbctbo npoBOAHMKOB. Oi^eHMBaeTC^, 

HTO TaKMe JIMHMM 06MeHa AaHHbiMM npM6jlM>KaK)TCS1 K 90 MJIM 60Jiee npOBOAHMKaM, HT06bl 

yAOBJieTBop^Tb coBpeMeHHbiM pacTymMM noTpe6HOCT?iM p,r\9\ Mcnorib30BaHMsq 
ycoBepiueHCTBOBaHHbix LjBeTHbix m rpacjDMnecKMx MHTepc|DeMCOB, oneMeHTOB A^cnneeB, Ha t3kmx 
ycTpOMCTBax M3-3a TMnoB napanjiejibHbix mjim APyn/ix M3BecTHbix motoaob MHTepcjDeMca, 
AOCTynHbix p,nn nepecbuiKM t3kmx AaHHbix. 

K co>KaneHMio, 6onee BbicoKMe ckopoctm nepeAanM AaHHbix npeBocxoA^T coBpeMeHHyK) 
TexHonorMK), AOCTynHyio a^^ nepecbiriKM AaHHbix, KaK b CMbicjie Heo6pa6oTaHHoro KOJiMnecTBa 
AaHHbix, Heo6xoAHMoro aj~ih nepecbuiKM Ha eAUHMLiy BpeMeHM, TaK m b CMbicne npoM3BOACTBa 

H3Ae>KHblX OKOHOMMHeCKM OCjDCjDeKTMBHblX MeX3HM3MOB C(DM3MHeCKOM nepeCblJlKM. 

Tpe6yeTC?i MeTOA, CTpyKTypa, cpeACTBO mjim cnoco6 A-n^ nepecbiriKM AaHHbix c 6onee 
bhcokmmm CKopocT^MM nepeAanM Rnn jimhmm nepecbiriKM AaHHbix mjim TpaKTa o6MeHa AaHHbiMM 
Me>KAy 3JieMeHTaMM npeACTaBneHMa m mctohhmkom AaHHbix, KOTopbie npeAycMaTpMBaiOT 

COOTBeTCTBeHHO ManyK) (MeHbLUyK)) MOLAHOCTb, MaJlblM BeC M MaKCMMaJlbHO npocTyK) M 

OKOHOMMHHyK) Ka6eribHyK) CTpyKTypy. 3a?iBMTeriM pa3pa6oTariM hobhm MeTOA mjim cnoco6 m 

yCTpOMCTBO {\r\S\ AOCTM>KeHM5q 3TMX M APVMX L|eJieM, HTOSbl AaTb B03MO>KHOCTb MHO>KeCTBy 

MoGMJibHbix, nopTaTMBHbix mjim Aa>Ke CTai4MOHapHbix ycTpOMCTB nepecbinaTb AaHHbie Ha 
TpeGyeMbie A^cnneM, MMKpOAMcnneM mjim oneMeHTbi nepecbiriKM ayAMO c oneHb bncokmmm 
ckopoct5imm nepeAanM AaHHbix, b to we BpeMa coxpaHsqsq Tpe6yeMyK> ManyK) noTpe6jisqeMyK> 

MOU_\HOCTb M CJ10>KHOCTb. 

III. ApxMTeKTypa cucieMbi hm^POboto MHTepc^eMca nepeaaHM AaHHbix c bncokom 
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CKOpOCTbK) 

HTOGbl C03A3Tb H OCjDCjDeKTMBHO MCnOflb30BaTb HOBbIM MHTep(J)6MC yCTpOMCTB, GblJlM 

ccjDopMyriMpoBaHbi npoTOKon nepeAanw ci/imanoB 1/1 apxnieKTypa CMCTeMbi, KOTopbie 
o6ecneHMBaK)T oneHb BbicoKyK) CKopocTb nepecbinKH AaHHbix, wcnonb3ya cnmanbi Manofi 
MOL14HOCTH. npoTOKon ocHOBbiBaeTCsi Ha CTpyKType naKeTOB v\ oGlamx KaAPOB hum CTpyKTypax, 
CB5R3aHHbix BMecTe Ana cjDopMi/ipOBaHMsi npoTOKona p,n9\ nepeAann Bbi6paHHoro Ha6opa AaHHbix 
i/inn Ti/inoB AaHHbix BMecTe c CTpyKTypoii KOMaHA htm paGonefi CTpyKTypofi, Hanaraeiviofi Ha 
MHTepcjDekic. 
A. 063op 

YcTpOMCTBa, coeAHHeHHbie nocpeACTBOM i/inn o6MeHi/iBaK>i_i4we AaHHbie no jimhmm nepeAani/i 

AaHHblX Ml/IMfl, Ha3blBaK)TCfl XOCTOM H KJll/ieHTOM, npMHOM KflkieHTOM oGbHHO 9\BH9\eTC9\ 

ycTpoMCTBO Ancnnea HeKOToporo ™na, xoth npeAnonaraiOTCfl APyrne ycTpOMCTBa BbiBOAa m 
BBOAa. AaHHbie ot xocia Ha AHcnnefi nepeAaKrrca b npaiviOM HanpaBiieHMM (ynoMMHaeMOM KaK 
np^MOM TpacjDMK uriM ni/iHi/m nepeAann AaHHbix), m AaHHbie ot Kni/ieHTa Ha xoct nepeAatOTca b 
oGpaTHOM HanpaBfieHMM (oGpaTHbm TpacjDMK nnn ni/iHkm nepeAann AaHHbix), pa3peujeHHOM 
xoctom. 3to wnniocTpi/ipyeTCfl b 6a30BOM KOHcjDMrypaMMn, noKa3aHHOM Ha cjDnr.3. Ha c|Dnr.3 xoct 
202 noACoeAHHeH k KnueHTy 204, i/icnonb3ya AByHanpaBneHHbiM KaHan 206 oGivieHa AaHHbiMM, 
KOTopbiPi n3o6pa>KaeTCsq KaK coAep>Kau4MM npaiviyK) jimhhkd 208 nepeAann AaHHbix v\ oGpaTHyio 
nnHMK) 210 nepeAann AaHHbix. OAHaKO oj\a KaHanbi cjDOpMi/ipyiOTCH o6bNHbiM HaGopoM 
npoBOAHMKOB, nepecbiriKa AaHHbix no kotopnivi ocMDeKTMBHO nepeKJiK>HaeTCfl Me>KAy 
onepaMM^MM npaMofi mjim oGpaTHoti jimhmm nepeAanM AaHHbix. 3to npeAyciviaTpMBaeT 
3HaHMTeribHO yMeHbiueHHoe Koni/inecTBO npoBOAHMKOB, HenocpeACTBeHHO KacaK>LAeeca oahom 
1/13 MHornx npo6neM, BCTpenaeivibix c HacTOs^LMMMn noAxoAaivm k bhcokockopocthom nepecbiriKe 
AaHHbix b ManoMOLMHbix cpeAax, t3kmx KaK p,r\9\ MoGi/inbHbix oneKTpoHHbix ycTpoMCTB. 

KaK onwcaHO b APyroivi iviecTe, xoct coAep>KMT oaho 1/13 ycTpOMCTB HecKonbKwx Ti/inoB, 
KOTopbie MoryT nonyHMTb norib3y ot wcnonb30BaHi/m HacToamero M3o6peTeHna. Hanprnviep, xoct 

202 MO>KeT 6blTb nOpTaTMBHbIM KOMnbKDTepOM B BMAe KapMaHHOrO, HOCMMOrO i/ini/i noAoGHoro 

Mo6nribHoro BbinncnuTenbHoro ycTpoiiCTBa. Oh TaioKe MO>KeT 6biTb nepcoHaribHbiM i^nc^poBbiM 

nOMOLAHMKOM (ni_(ri), neMA>KHHrOBblM yCTpOMCTBOM HUM OAHMM M3 MHOI~HX 6eCnpOBOAHblX 

TenecjDOHOB mjim moa^mob. AnbTepHaTi/iBHO xoct 202 ivioweT 6biTb nopTaTHBHbiM 
pa3BiieKaTenbHbiM ycTpOMCTBOM hjim ycTpofiCTBOM npeACTaBJieHna, TaKMM KaK nopTaTi/iBHbiii 
npowrpbiBaTenb Ha L|Mfl hum KOMnaKT-AMCKax wni/i ycTpOMCTBOM p,nn BOcnpon3BeAeHi/m nrpbi. 

Kpoivie Toro, xoct MO>KeT HaxoAHTbca b KanecTBe ycTpoiiCTBa xocTa i/ini/i oneMeHTa 
ynpaBneHi/m b MHoroHi/icneHHbix mnpoKO ncnorib3yeMbix i/inw nnaHMpyeMbix KOMMepnecKwx 

npOAyKTaX, A^a KOTOpblX C KJlMeHTOM Tpe6yeTCfl BblCOKOCKOpOCTHa^ JlMHMSq 06MeHa AaHHblMM. 

Hanpniviep, xoct MO>KeT ncnorib30BaTbcsq A-n^ nepecbinKH AaHHbix c bhcokhmm ckopoct^mm ot 
ycTpOMCTBa BMAeo3anncn ocHOBaHHOMy Ha xpaHeHi/ii/i KnueHTy a^ ynynLueHHOM xapaKTepi/iCTi/iKi/i 
i/inn GoribLueMy OKpaHy c bncokum pa3peujeHMeM Rnn npeACTaBneHMsi. npn6op, tbko\a kbk 
xoriOAHJibHHK, kotopnm BKfiK)HaeT b ce6fl BCTpoeHHyK) CMCTeiviy ynpaBJieHMa 3anacaivin mjim 
BbNMcriMTenbHyK) CMCTeiviy m/hjim noAKn kdhohmsi «Bluetooth» k APyruM AOManiHUM ycTpofiCTBaivi, 
MO>KeT nivieTb ynyHLueHHbie bo3mo>khoc™ py\cnnen npM paGoTe b pe>KMMe noAKJiK)HeHi/m k 
MHTepce™ uriM ceTn «Bluetooth» mjim yivieHbLUMn noTpeGHOc™ npoBOAKM a^^ A^cnneeB b Asepw 
(KJikieHT) n KfiaBMaTypbi mjim CKaHepoB (Kni/ieHT), TOi~Aa KaK aneKTpoHHbiti KOMnbK)Tep mjim 
cucTeivibi ynpaBfieHMsq (xoct) HaxoA^Tca rAe-TO eu^e b CTOMKe. B oGLAeivi, cnei_inanncT b AaHHOM 
oGnacTn TexHMKn npnivieT bo BHMMaHne GoxibLuoe pa3HOo6pa3ne coBpeMeHHbix oneKTpoHHbix 
ycTpOMCTB m npn6opoB, KOTopbie MoryT nonyHMTb norib3y ot wcnonb30BaHi/m AaHHoro 
MHTepcjDenca, a TaK>Ke bo3mo>khocth MOAncjDi/iL^MpOBaHi/ia Gonee CTapbix ycTpOMCTB nocpeACTBOM 
nepeAann MHcjDopMaL^i/iM c Gonee bncokom CKopocTbK) nepeAann AaHHbix, ncnorib3yK)LAMx 
orpaHMneHHoe KonnnecTBO npoBOAHMKOB, AOCTynHbix mjim bo BHOBb AoGaBnaeivibix mjim 
cyu^ecTByK)LAnx coeAHHi/iTermx mjim KaGenax. 

OAHOBpeivieHHO Kni/ieHT 204 ivioweT coAep>KaTb MHoroHMcneHHbie ycTpowcTBa, ncnorib3yeMbie 
Ana npeACTaBneHMa i/iHc(DOpMaL|Mn KOHeHHOMy nonb30BaTenK) v\nv\ npeACTaBneHMa MHcjDopiviaqMn 
ot nonb30BaTena xocTy. Hanprnviep, MMKpoAncnneM, BCTpoeHHbiM b Ancnne^Hbie ohkm unw 
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06bNHbie OH KM, npoeKMMOHHOe yCTpOMCTBO, BCTp06HH06 B LLIfmny MJIM lUneM, ManeHbKMM 3Kp3H 

mjim fla>Ke ronorpa4)MHecKHM ajieMem - , BCTpoeHHbiM b TpaHcnopn-ioe cpeflCTBO, Hanpniviep b okho 
mjim BeTpoBoe CTeKno, mjim pa3nnHHbie cucieMbi rpoMKoroBopMTeneM, ronoBHbix TejiecjDOHOB mjim 
3ByKOBbie CMCTBMbi nnn npeACTaBJieHMa BbicoKOKanecTBeHHoro 3ByKa mjim My3biKM. flpyrne 
ycTpOMCTBa npeACTaBnei-ii/m BKJiK)HaK)T b ce6a npoeKTopbi nnn npoeKijMOHHbie ycTpOMCTBa, 
ncnojib3yeMbie AJ~m npeACTaBnei-ii/m MH(jD0pMai4MM o BCTpenax mjim aj~ia M3o6pa>KeHMM cjDMJibMOB m 
TeneBMAeHMsi. flpyrwM nprnviepoM HBrmeTca ncnonb30BaHne ceHCopHbix naHenefi mjim 
HyBCTBi/iTenbHbix ycTpOMCTB, ycTpOMCTB BBOAa Ha ocHOBe pacno3HaBaHn?i rorioca, CKainepoB 
6e3onacHOc™ m T.n., KOTopbie MoryT GbiTb Bbi3BaHbi AJ~m nepecbiriKM 3HaHMTenbHoro 

KOJlMHeCTBa MHCjDOpMaUUM OT nOJlb30BaTensq yCTpOMCTBa MJIM CMCTeMbl C He3HaHMTeilbHblM 

cjDaKTMHecKMM «bboaom» Kpoivie npMKOCHOBeHMH mjim 3ByKa ot nonb30BaTejifl. Kpoivie Toro, 
ycTaHOBOHHbie CTaHMnn A-na KOMnbK>TepoB v\ aBTOMo6i/inbHbie KOMnneKTbi mjim HacToribHbie 
KOMnneKTbi mjim AepwaTerm A-na 6ecnpoBOAHbix TenecjDOHOB MoryT cny>KMTb b KanecTBe 

yCTpOMCTB MHTepCjDOMCOB RHn KOHeHHblX nOJlb30BaTeneM MJIM Rnn APyrMX yCTpOMCTB M 

o6opyAOBaHM5q m Mcnonb30BaTb mjim KnueHTbi (ycTpOMCTBa BbiBOAa hj~im bboab, TaKMe KaK 
MbiLui/i), mjii/i xocTbi, HTo6bi cnoco6cTBOBaTb nepecbime AaHHbix oco6eHHO TaM, rAe ynacTByiOT 

BblCOKOCKOpOCTHbie CeTM. 

Oah3ko cnei4MaiiMCTy b a^hhom o6nacTM TexHMKM noHHTHO, hto HacTO^mee M3o6peTeHMe He 
orpaHMHMBaeTca a™ mm ycTpOMCTBaMM, npMHeM cymecTByeT MHoro APyrMX yCTpOMCTB Ha pbiHKe 
m npeAJiaraeivibix p,nn Mcnonb30BaHMa, KOTopbie npeAHa3HaneHbi p,n9\ npeAOCTaBJieHMfl 
KOHenHbiM nonb30BaTen^M BbicoKOKanecTBeHHbix M3o6pa>KeHMM m 3ByKa mjim b CMbicne xpaHeHnsq 
m TpaHcnopTMpOBKM, MJiM b CMbicne npeACTaBJieHMa npw BOcnpOM3BeAOHMM. HacTOHLMee 
M3o6peTeHne nore3HO p,r\9\ noBbiiueHMsi nponycKHOM cnoco6HOCTM nepeAann AaHHbix Me>KAy 

pa3J1MHHblMM OJieMeHTaMM MJIM yCTpOMCTBaMM, HT06bl npMCnOCOGMTb BblCOKkie CKOPOCTM 

nepeAanM AaHHbix, Heo6xoAHMbie Ana peariM3ai4MM Tpe6yeivioro BnenaTneHMsi noj~ib30BaTerm. 

OGnaAaiOLAMe npM3HaKaMM M3o6peTeHna LJMMfl m npoTOKon cumanoB o6ivieHa AaHHbiMM 
MoryT Mcnonb30BaTbcsq p,nn ynpomeHM^ Me>KCoeAHHeHMM Me>KAy npoijeccopoM, KOHTponnepOM 
xocTa mjim cxeMHbiM KOMnoHeHTOM (Hanpniviep) m AncnneeM BHyTpM ycTpOMCTBa mjim Kopnyca 

yCTpOMCTBa MJIM KOHCTpyKI_\MM (ynOMMHaeMbIM KaK BHyTpeHHMM pe>KMM), HT06bl CHM3MTb 
CTOMMOCTb MJIM CJ10>KHOCTb M CBfl3aHHbie C HMMM Tpe60BaHMfl Ha MOLlJHOCTb M ynpaBJieHMe, MJIM 
OrpaHMHMTb 3TM COeAHHeHMfl M nOBblCMTb H3A0>KH0CTb, He TOJlbKO P,H5\ nOAKJ~IK)HeHMfl K MJIM A™ 
BHeLUHMX OJieMeHTOB, yCTpOMCTB MJIM o6opyAOBaHMfl (ynOMMHaeMbIM KaK BHeLUHMM pe>KMM). 

CKopocTb nepeAanM AaHHbix cocTaBHOM nocneAOBaTejibHOM jimhmm nepeAanM AaHHbix no 
Ka>KAOM CMmanbHOM nape, Mcnonb3yeiviOM a3hhom CTpyKTypOM MHTepcjDeMca, MO>KeT M3MeH^Tbca 
Ha MHorMe nopHAKM no BejiMHMHe, hto AaeT B03MO>KHOCTb pa3pa6oTHMKy CMCTeMbi mjim 

yCTpOMCTBa JierKO OnTMMM3MpOBaTb CTOMMOCTb, MOLAHOCTb, CJ10>KHOCTb peaJlM3aL\MM M HaCTOTy 

o6HOBJieHM?i M3o6pa>KeHM^ Ancnnea t\m AaHHoro npMMeHeHMsi mjim Ha3HaneHMa. CBOMCTBa 
L|l/lMfl He 3aBMC^T ot TexHonorMM Ancnnea mjim APyroro ycTpOMCTBa npeACTaBJieHMa (i^eneBoro 
KJiMeHTa). BpeMeHHbie cooTHOLueHM^ naKeTOB AaHHbix, nepecbmaeMbix nepe3 MHTepcjDeMC, JierKO 

MOryT KOppeKTMpOBaTbCSl TaK, HT06bl npMCnOCa6jlMBaTbCa K MHAMBMAyaJIbHblM OTJlMHMTeJlbHblM 
CBOMCTBaM KOHKpeTHblX KJlMeHTOB, T3KMX KaK yCTpOMCTBa A^CnJie^, 3ByKOBbie CMCTeMbl, naM$1Tb 

m oneMeHTbi ynpaBJieHMH, mjim k o6"beAnneHHbiM Tpe6oBaHM^M Ha BpeMeHHbie cooTHOLueHMsq 
ayAHO-BMAeocMCTeM. Xot?i sto A^-naeT B03MO>KHbiM MMeTb CMCTeMy c oneHb ManoM 
noTpeGnaeMOM MOL^HOCTbK), He flBJiaeTCfl Tpe6oBaHMeM A^a pa3nMHHbix kjimohtob MMeTb 
6yc})epbi KaAPOB, HTo6bi Mcnonb30BaTb npoTOKon L(HMfl no MeHbuieM Mepe Ha HeKOTopoM 
ypoBHe. 

B. TMnbi MHTepcf)eMCOB 

HHTepcjDeMC L^l/IMfl paccMaTpMBaeTca KaK othoc^lummc^ no MeHbiueM Mepe k neTbipeM m 
noTeHmMajibHO 6ojiee MHTepc(DeMcaM b HeKOTopoM CTeneHM OTAeribHbix cjDM3MHecKMx TMnoB, 
BCTpenaeMbix b npoMbiujjieHHOCTM cpeACTB cb^3m m cpeACTB BbNMcriMTejibHOM TexHMKM. Ohm 
o6o3HaHeHbi npocTO KaK TMn 1 , TMn 2, TMn 3 m TMn 4, xoth APyrMe MeTKM mjim o6o3HaneHMe 
MoryT npMMeH^Tbca cnei^ManMCTaMM b AaHHOM oGnacTM toxhmkm b 33bmcmmoctm ot KOHKpeTHbix 

npMMeHeHMM, A^^ KOTOpblX OHM MCnOJlb3yK)TCa, MJIM npOMblLUJieHHOCTM, C KOTOpOM OHM CBfl3aHbl. 
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Hanpniviep, npocTbie ayAnoci/iCTeMbi ncnonb3yK)T MeHbwee Koni/inecTBO coeAMHem/iM, neivi 6onee 
cno>KHbie MyribTMMeAHMHbie CMCTeMbi m MoryT ccbinaTbca Ha CBOMCTBa, TaKne KaK «KaHaribi» 
pa3JlMHHblM o6pa30M, 1/1 T.n. 

HHTepcjDeMC Tuna 1 KOHCjDi/irypwpyeTCfl KaK 6-npoBOAHbiM mhtbpcJdbmc mjim Apyroro Tuna 
npoBOAHMKOB Mfin npoBOA^Li^nx oneivieHTOB, KOTopbiM AenaeT ero npnroAHbiM nnn Mo6MnbHbix 
mjim 6ecnpoBOAHbix TenecjDOHOB, nuin, oneKTpoHHbix nrp v\ nopTaTMBHbix MeAnanneepoB, tbkwx 
KaK npoMrpbiBaTenn KOMnaKT-AMCKOB, mjim MP3-nneepbi, m noAo6Hbix ycTpoiiCTB mjim ycTpOMCTB, 
ncnonb3yeMbix b noAo6Hbix Ti/max oneKTpoHHOM 6biTOBOM TexHMKM. B oahom BapnaHTe 

OCyLMeCTBJieHMa l/IHTepcfreMC M0>K6T KOHCjDI/irypi/ipOBaTbCfl KaK 8-npOBOAHOM (npOBOAHMKOBblfi) 
MHTepcjDeMC, KOTOpbIM 60J1bLUe nOAXOAUT A™ HOCHMblX KOMnbKDTepOB, HOyT6yKOB HUM 

HacToribHbix nepcoHanbHbix KOMnbK)TepoB n aHariorHHHbix ycipoMCTB mjim nprnvieHeHMM, KOTopbie 
He Tpe6yK>T 6biCTpbix o6HOBneHMM AaHHbix m KOTopbie He MMeiOT BCTpoeHHoro KOHTponnepa 
nnHMM nepeAaHM AaHHbix LjUMfl. 3tot ™n MHTepcjDeMca Tame OTni/NaeTca ncnorib30BaHneM 
AononHMTeribHoro AByxnpoBOAHoro MHTepcfrei/ica yHi/iBepcanbHOM nocneAOBaienbHOM lumhh 
(ynill), KOTOpbM oneHb none3eH AJ~m o6ecneneHMfl noAAep>KKM cyu4ecTByK>u4Mx onepaMnoHHbix 
cucTeM i/inn nporpaMMHoro oGecneneHMH, \Aw\e\ou\e\AC9\ Ha GonbLUMHCTBe nepcoHanbHbix 

KOMI~lbK)TepOB. 

^HTepc|DeMCbi Tuna 2, Tuna 3 m Tuna 4 npwroAHbi Ana Kni/ieHTOB mjim ycTpoiiCTB c BbicoKMMM 
pa6oHMMn xapaKTepMCTMKaMM n ncnorib3yK)T 6onbLuyK>, 6onee cno>KHyK) Ka6enbHyK) CMCTeMy c 
AonojiHMTeribHbiMH npoBOAHMKaMM Tuna bmtom napbi a^h o6ecneneHi/m cooTBeTCTByK)U4ero 
OKpaHi/ipOBaHna m nepecbinoK c ManbiMM noTepaiviM Rnn cumanoB AaHHbix. 

HHTepcjDeMC Tuna 1 nponycKaeT CMmajibi, KOTopbie MoryT coAepwaTb MHcfropiviaMMK) a^h 
Ancnnea, ayAnoMHcjDopMaL^MK), ynpaBrmKXnyK) MHcjDopiviaMMK) m orpaHnneHHyK) MHc|DopMai4HK) 
cnrHann3aL|MM 5 m TunnHHO ncnorib3yeTca aj~ih Mo6mibHbix KrmeHTOB mjim ycipoMCTB Kni/ieHTOB, 
KOTopbie He Tpe6yK>T noriHOCKopocTHbix Bi/iAeoAaHHbix c bhcokhm pa3peiueHMeM. 1/lHTepcjDeMC 
Tuna 1 MO>KeT nerKO noAAep>KMBaTb pa3peLueHne cynepBHAeorpacjDHHecKOM Maipnqbi (CBTM) c 
nacTOTOM 30 KaAPOB/c nnK>c ayAHO no cxeivie 5.1 KaHanoB, m b Mi/iHi/iManbHOM KOHcjDi/irypai4Mi/i 
MO>KeT ncnorib30BaTb ToribKO b i_ienoM ipv\ napbi npoBOAOB, ABe napbi Ana nepeAanM AaHHbix m 
OAHy napy A-na noAann ni/iTaHi/m. 3tot Tun i/iHTepcjDei/ica, rnaBHbiM o6pa30M, npeAna3HaneH p,r\9\ 

yCTpOMCTB, T3KI/IX KaK M06nflbHbie 6eCnpOBOAHbie yCTpOMCTBa, TAe XOCTyniJJ 06bNH0 

HeAOCTyneH b TaKOM ycTpowcTBe a^h noAKJiiOHeHkm m nepecbiriKM cumanoB. B AaHHofi 

KOHCjDHrypai-lMM M06MJlbHblM GeCnpOBOAHbIM yCTpOMCTBOM flBJlfleTCfl yCTpOMCTBO XOCTa LJUMfl, \A 

oho A^MCTByeT b KanecTBe «BeAyi-Mero ycTpOMCTBa» , KOTopoe ynpaBrmeT ni/iHueM o6ivieHa 

AaHHbIMM C XOCTa, KOTOpbIM B OCHOBHOM nOCblfiaeT AaHHbie KJll/ieHTy (np^MOM TpaCjDMK MflM Jll/IHI/lfl 

nepeAann AaHHbix) a^^ npeACTaBJieHM^, OTo6pa>KeHM5q mjim BOcnpon3BeAeHMa. 

B AaHHOM MHTepcjoeMce xoct BKfiKDHaeT npneivi AaHHbix o6ivieHa Ha xocie c KiiMeHTa 
(o6paTHbiM TpacjDMK mjim jiMHMfl nepeAaHM AaHHbix) nocpeACTBOM nocbiriKM cneMnaribHOM 
KOMaHAbi mjim Tuna naKeTa Kni/ieHTy, kotophm no3BormeT eiviy 3axBaTMTb LunHy (jimhuk) nepeAann 
AaHHbix) b TeneHne 3aAaHH0M npoAOJi>KiiTenbHOCTi/i m nocnaTb AaHHbie xociy b BMAe o6paTHbix 
naKeTOB. 3to M3o6pa>KeHO Ha cjDnr.4, rAe ™n naKeTa, ynoMMHaeMbm KaK naKeT MHKancyjiai^MM 
(onucaH HM>Ke), ncnorib3yeTCfi A^a o6ecneHeHna nepecbixiKu o6paTHbix naKeTOB no jiuhmm 
nepecbiriKM AaHHbix, co3AaBaa o6paTHyK> jiuhmio nepeAani/i AaHHbix. BpeMeHHOM nHTepBan, 
BbiAenaeMbiM xocTy Rnn onpaujHBaHna Kni/ieHTa b OTHOLueHi/in AaHHbix, npeABapMTeribHO 
onpeAenaeTca xoctom h ocHOBbiBaeTca Ha TpeGoBaHnax Ka>KAoro KOHKpeTHoro nprnvieHeHMa. 
3tot Tun nonyAynneKCHOM AByHanpaBneHHOM nepecbiriKM AaHHbix oco6eHHO BbiroAeH TaM, rAe 
HeAOCTyneH nopT yniU p,nn nepecbiriKM MHcjDOpMam/iM mjim AaHHbix c KrmeHTa. 

BbicoKOKanecTBeHHbie AncnneM, o6naAaK>iAne B03MO>KHOCTaMn aHanorMHHbix bhcokmx 
pa3peiueHMM mjim TMna TBH, Tpe6yK)T noTOKOB AaHHbix co CKopocTbK) nepeAanM npMMepHO 1,5 
r6MT/c f\r\9\ noAA^p>KKM BMAeo c nojiHOLieHHbiM ABM>KeHMeM. HHTepcjDeMC TMna 2 noAA©P>KHBaeT 
BbicoKMe ckopoctm nepeAaHM AaHHbix nocpeACTBOM napanrieribHOM nepeAanM 2 6mtob, 
MHTepcjDeMC TMna 3 - nocpeACTBOM napanrieribHOM nepeAaHM 4 6mtob m MHTepcJoewc TMna 4 
nepeAaeT napanneribHO 8 6mtob. HHTepc})eMCbi Tuna 2 m Ti/ma 3 Mcnorib3yK)T oahh m tot we 
Ka6erib m coeAUHMTerib, hto m TMn 1, ho MoryT pa6oTaTb c yAsoeHHOM m yneTBepeHHOM 
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CKopocTHMM nepeAann Aam-ibix noAAep>KKM npnivieHeHMM bma60 c bhcokmmm pa6oHMMM 
xapaKTepMCTMKaMM Ha nopTaTMBHbix ycTpOMCTBax. l/lHTepcfreMC Tuna 4 noAxoAUT AJ~m KJineHTOB 
i/ini/i A^cnneeB c oneHb bhcokmmm pa6onnMn xapaKTepMCTMKaMM m Tpe6yeT HecKOJibKO 6onbLunM 
Ka6enb, KcrropbiM coAep>KMT AonormMTenbHbie CMmajibi AaHHbix Ha bmtom nape. 

npoTOKon, Mcnorib3yeMbiM L|l/IMfl, no3BOJ"meT Ka>KAOMy xocTy Tuna 1, 2, 3 mjim 4 b ochobhom 
ocymecTBnflTb o6ivieH AaHHbiMM c riK)6biM KnueHTOM Tuna 1, 2, 3 mjim 4 nocpeACTBOM 
comacoBaHM^, KaKaa B03MO>KHa caMaa BbicoKaa CKopocTb nepeAanM AaHHbix, KOTopaa MO>KeT 
6biTb ncnonb30BaHa. Bo3mo>khoctm mjim AOCTynHbie CBOMCTBa Toro, hto MOxeT 6biTb ynoMHHyTO 

KaK yCTpOMCTBO C Hai/IMeHbLUMMH B03M0>KH0CTflMM, MCnOJ~lb3yK)TCfl A™ yCTaHOBJieHMfl pa6oHMx 

xapaKTepi/iCTi/iK jimhmm nepeAann AaHHbix. KaK npaBi/irio, Aawe Rnn ci/iCTeM, b kotophx xoct h 
Kni/ieHT o6a cnocoGHbi Mcnojib30BaTb MHTepcfrePicbi Tuna 2, Tuna 3 mjim Tuna 4, o6a HannHaK)T 
pa6oTy b KanecTBe i/iHTepcjDeMca Tuna 1. 3aTeM xoct onpeAermeT bo3mo>khoctm LjeneBoro 
KJineHTa n cornacoBbiBaeT onepai4MK> nepexoAa mjim noBTopHoro KOHcjDnrypupoBaHnsi b pe>KMM 
mjim Tuna 2, mjim Tuna 3, mjim Tuna 4, hto 6ojibLue noAxoAMT aj~ia KOHKpeTHoro npnivieHeHM^. 

KaK npaBMno, bo3mo>kho, HTo6bi xoct Mcnoj~ib30Baji HaAnewamMM npoTOKOJi KaHaribHoro 
ypoBHsi (onncaHHbiM noAPo6HO HM>Ke) m, KaK npaBMJio, b jik>6om MOMem - , nepexoAnri Ha war 
bhm3 mjim BbinoriH5Rji CHOBa onepaijMK) noBTopHoro KOHcjDMrypMpOBaHM?i Ha 6onee MeAJ~ieHHbiM 
pe>KMM nnn okohommm molljhoctm mjim nepexoAHJi Ha mar BBepx Ha Gojiee 6biCTpbiM pe>KMM Arm 
noAA^p>KKM nepecbinoK c 6onee bhcokmivim ckopocthmm, HanpMMep, AJ~m coAep>KMMoro Ancnnesq c 
6onee bncokmm pa3peLueHneivi. HanpMMep, xoct MOweT M3MeHMTb TMnbi MHTepcjDeMca, KorAa 
cucTeivia nepeKriK)HaeTCSR c MCTOHHMKa nMTaHna, TaKoro KaK 6aTapeM, Ha nMTaHMe ot ceTM 
nepeivieHHoro TOKa mjim KorAa mctohhmk HOCMTensq AaHHbix AHcnnea nepeKJuonaeum b cjDopiviaT c 

MeHbLUMM MJIM GOJIbLUMM pa3peilieHMeM, MJIM KOM6MHai4Mfl 3TMX M APy™X yCJIOBMM MJIM C06blTMM 

M0>KeT paccMaTpuBaTbcsi KaK ocHOBaHMe M3MeHeHMa TMna MHTepcjDeMca mjim pe>KMMa 
nepecbuiKM. 

TaioKe bo3mo>kho, hto6n CMCTeivia npon3BOAnria oGivieH AaHHbiMM, Mcnonb3ya oahh pe>KMM b 
oahom HanpaBJieHMM m APyrofi pe>KMM b aPVOm HanpaBneHUM. HanpMMep, pe>KMM MHTepcjDeMca 
TMna 4 MO>KeT Mcnoj~ib30BaTbCfl AJ~m nepecbiriKM AaHHbix Ha AncnneM c bncokom CKopocTbK) 
nepeAanM, TorAa KaK pe>KMM TMna 1 Mcnonb3yeTca npM nepecbuiKe AaHHbix Ha ycTpoMCTBO 
xocTa c nepMcjDepMMHbix ycTpOMCTB, TaKMx KaK KJiaBnaTypa mjim yKa3aTejibHoe ycTpoMCTBO. flna 
cneqwanMCTa b a3hhom oGjiac™ TexHMKM noHHTHO, hto xoctn m KJiMeHTbi MoryT o6MeHMBaTbca 

MCXOA^LAHMM AaHHbIMM Ha pa3J1MHHblX CKOpOCTflX. 

HacTO, nojib30BaTeriM npoTOKona LJUMfl MoryT OTJiMnaTb «BHeiuHMM» pe>KMM ot 
«BHyTpeHHero» pe>KMMa. Bhcluhmm pe>KMM onMCbiBaeT Mcnonb30BaHMe npoTOKona m MHTepcfrefica 
Arm noAKfiHDHeHM^ xocTa b oahom ycTpOMCTBe k KfiMeHTy BHe OToro ycTpOMCTBa, KOTopoe 
HaxoAMTCsi npMMepHO ao 2 MeTpOB mjim okojio OToro ot xocTa. B AaHHOM CMTyaqMM xoct Tame 
MO>KeT noAaBaTb nMTaHMe BHeniHeMy KJiMeHTy, TaK hto o6a ycTpOMCTBa nerKO MoryT pa6oTaTb 
b Mo6MfibHOM cpeAe. BHyTpeHHUM pe>KMM onMCbiBaeT to, hto xoct noAKfiK)HaeTCsq k KJiMeHTy, 
coAepwameMycfl BHyTpM otovo >Ke ycTpoMCTBa, HanpMMep BHyTpM o6LAero Kopnyca mjim 
HecyLnero KapKaca mjim KOHCTpyKqMM HeKOToporo BMAa. npMMepOM ^BnaiOTca npMMeHeHM^ 
BHyTpM GecnpoBOAHoro Tenec|DOHa mjim Apyroro GecnpoBOAHoro ycTpoMCTBa, mjim nopTaTMBHoro 
KOMnbiOTepa, mjim MrpoBoro ycTpoMCTBa, rAe kjimchtom ^BnaeTC^ A^cnneM mjim ApaMBep 
AMcnjiea, mjim ycTpoMCTBa BBOAa, TaKoro KaK KnaBMaTypa mjim ceHCopHa^ naHejib, mjim 
3ByKOBasi CMCTeMa, m xoct npeACTaBJisqeT co6om LieHTparibHbiM KOHTponnep, rpacjDMnecKyK) 
MaiuMHy mjim sjieMeHT qeHTpanbHoro npoqeccopa (L(n). TaK KaK KnMeHT pacnonaraeTC^ ropa3AO 
6nM>Ke k xocTy b npMMeHeHM^x BHyTpeHHero pe>KMMa b npoTMBonono>KHOCTb npMMeHeHM^M 
BHeujHero pe>KMMa, KaK npaBMno, HeT Tpe6oBaHMM, onMcaHHbix a^^ noAanM nMTaHMsi KJiMeHTy b 
t3kmx KOHCjDMrypaqMsqx. 

C. *M3MHecKafl CTpyKTypa MHTepcf)eMca 

OGmee pacnojio>KeHMe KOHTponjiepa ycTpoMCTBa mjim jimhmm nepeAanM AaHHbix a^^ 
ycTaHOBneHMSR o6MeHa AaHHbiMM Me>KAy ycTpOMCTBaMM xocTa m KJiMeHTa M3o6pa>KeHO Ha cJdmt.5 m 
6. Ha cjDMr.5 m 6 KOHTpojuiep 402 m 502 jimhmm nepeAanw AaHHbix LJUMfl noKa3aH 
ycTaHOBneHHbiM b ycTpOMCTBe 202 xocTa, m KOHTponjiep 404 m 504 jimhmm nepeAanM AaHHbix 
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L(l/IMfl noKa3aH ycTaHOBneHHbiM b ycrpOMCTBe 204 Kni/ieHTa. KaK n paHbwe, xoct 202 
noAKJiKDnaeTCfl k Kni/ieHTy 204 c i/icnoj~ib30Bai-ineM AByHanpaBJieHHoro KaHana 406 o6ivieHa 
flaHHbiMi/i, coAep^amero rpynny npoBOAHMKOB. KaK onMcaHO HM>Ke, KOHTponnepbi jimhum 
nepeAanM AaHHbix KaK xocTa, TaK m KJiwei-rra MoryT 6biTb M3roTOBJieHbi b bmab HHTerparibHOM 
cxeMbi, Mcnoiib3yK)Li4eM oaho cxeMHoe peweHMe, KOTopaa MO>KeT 6biTb ycTaHOBneHa, 
OTperyjinpoBaHa mjim 3anporpaMMnpoBaHa Rnn pa6oTbi b KanecTBe mjim KOHTponnepa 
(ApaMBepa) xocTa, hjim KOHTponnepa (npneiviHMKa) Knnem~a. 3to oGecnenMBaeT ManyK) 
CTOMMOCTb BcneACTBMe 6onee KpynHOMacLUTa6Horo npon3BOACTBa OAHoro cxeMHoro 

yCTpOMCTBa. 

Ha cf)Mr.6 KOHTponnep 502 jihhmm nepeAanM AaHHbix LJUMfl noKa3aH ycTaHOBneHHbiM b 
ycTpowcTBe 202' xocTa, m KOHTponnep 504 jimhum nepeAanM AaHHbix L|l/lMfl noKa3aH 
ycTaHOBneHHbiM b ycTpowcTBe 204' KiiMeHTa. KaK m paHbwe, xoct 202' noAKnionaeTca k 
KiiMeHTy 204' c Mcnonb30BaHMeM AByHanpaBneHHoro KaHana 506 o6ivieHa AaHHbiMM, 
coAepwaLAero rpynny npoBOAHMKOB. KaK onncaHO Bbiwe, KOHTponnepbi jimhmm nepeAanM AaHHbix 
KaK xocTa, TaK m KriweHTa MoryT 6biTb M3roTOBneHbi c Mcnonb30BaHMeM OAHoro cxeMHoro 
pemeHM^. 

Ha cjDMr.5 m 6 TaK>Ke M3o6pa>KeHbi CMmanbi, nepeAaBaeivibie Me>KAy xoctom m KJiMeHTOM, t3kmm 
KaK ycTpoMCTBO AHcnnesq, no jimhmm nepeAanM AaHHbix MUMfl mjim Mcnorib3yeivibiM cJdm3mh6ckmm 
npoBOAHMKaivi. KaK noKa3aHO Ha cjDMr.5 m 6, nepBMHHbiM TpaKT mjim MexaHM3M p,r\9\ nepecwjiKM 
AaHHbix nepe3 LJUMfl Mcnorib3yeT CMmanbi AaHHbix, o6o3HaneHHbie KaK MDDI_Data0+/- m 
MDDI_Stb+/-. Ka>KAbiM M3 hmx npeACTaBnaeT co6om cuman AaHHbix HM3Koro HanpsroeHMH, 
KOTopbiM nepecbiJiaeTca no An4>4)epeHi4MajibHOM nape npoBOAOB b Ka6ene. CyLAecTByeT ToribKO 
oamh nepexoA mtim Ha nape MDDIDataO, mjim Ha nape MDDIStb p,nn Ka>KAoro 6mt3, 
nocbmaeMoro no MHTepcjDeiicy. Oh npeACTaBnaeT co6om MexaHM3M nepecbinKM, ocHOBaHHbiM Ha 
Hanpa>KeHMM, a He ocHOBaHHbiM Ha TOKe, TaK hto CTaTMnecKoe noTpe6neHMe TOKa paBHO non™ 
HyjiK). Xoct B036y>KAaeT CMmaribi MDDI_Stb Ann A^cnnea KJiMeHTa. 

Xot9\ AaHHbie MoryT npoTeKaTb KaK b npaMOM, TaK m b o6paTHOM HanpaBneHMM no napaM 
MDDI_Data, T.e. ohm npeACTaBJiflK>T co6om AByHanpaBJieHHbiM TpaKT nepecbinKM, xoct HBrmeTCfl 

BeAyLMMM yCTpOMCTBOM MJIM KOHTpOJlJiepOM JIMHMM nepeAanM AaHHblX. TpaKTbl CMTHaJlOB 

MDDI DataO m MDDI Stb pa6oTaK)T b AwcjDc|DepeHi4ManbHOM pe>KMMe, hto6h MaKCMMM3MpOBaTb 
noiviexoycTOMHMBOCTb. CKopocTb nepeAanM AaHHbix a^ia CMrHanoB Ha otmx jimhms^x 
onpeAenaeTca nacTOTOM TaKTOBbix MMnynbcoB, nocbinaeMbix xoctom m M3MeHaeTCfl b A^ana30He 
ot npMMepHO 1 k6mt/c ao 400 M6mt/c mjim 6onee. 

l^HTepc|DeMC TMna 2 coa©P>kmt OAHy AononHMTeribHyio napy npoBOAHMKOB mjim TpaKTOB 
nepeAanM AaHHbix KpOMe tom, KOTopaa HaxoAHTca b MHTepcfcefice TMna 1, ynoMMHaeiviyio KaK 
MDDI_Data1+/-. HHTepcfreMC TMna 3 coa©P>kmt ABe AonojiHMTenbHbie napbi nepeAanM AaHHbix 
mjim TpaKTbi CMmanoB Kpoivie Tex, KOTopbie HaxoA^TCsq b MHTepcjDeiice TMna 2, ynoMMHaeivibie KaK 
MDDI_Data2+/- m MDDI_Data3+/-. HHTepcjDeMC TMna 4 coa©P>kmt eu^e neTbipe napbi nepeAanM 
AaHHbix mjim TpaKTa CMmanoB Kpoivie Tex, KOTopbie HaxoAflTca b MHTepcfcefice TMna 3, 
ynoMMHaeivibie KaK: MDDI_Data4+/-, MDDI_Data5+/-, MDDI_Data6+/- m MDDI_Data7+/- 
cooTBeTCTBeHHO. B Ka>KAOM M3 BbiujeynoMSRHyTbix KOHc|DMrypaqMax MHTepcjDeMca xoct MO>KeT 
noAaBaTb nMTaHMe KJiMeHTy mjim Ancnneio, Mcnonb3ya npoBOAHyK) napy mjim CMmanbi, 
o6o3HaneHHbie KaK HOST_Pwr m HOST_Gnd (3a3eMJieHMe). KaK AononHMTenbHO onMcaHO HM>Ke, 
TaK>Ke MO>KeT 6biTb npeAycMOTpeHa noAana nMTaHMa, ecjiM Tpe6yeTca, b HeKOTopbix 
KOHCjDi/irypai-iMflx no npoBOAHMKaivi MDDI_Data4+/-, MDDI_Data5+/-, MDDI_Data6+/- mjim 
MDDI_Data7+/-, KorAa Mcnonb3yeTca MHTepcjDeMC «TMn», kotopnm npMMeH^eT MeHbLuee 
KOJiMnecTBO npoBOAHMKOB, neM AOCTynHO mjim npMcyTCTByeT Rnn APyrMx pe>KMMOB. 3Ta rioAana 

nMTaHM^ B OCHOBHOM MCnOJlb3yeTCSq AJ~lfl BHeLUHMX pe>KMMOB, TaM B OCHOBHOM HeT 
Heo6xOAMMOCTM BO BHyTpeHHMX pe>KMMaX, XOT9\ HeKOTOpbie npMMeHeHM^ MOryT OTJlMHaTbC5R. 

CBOAKa CMrHajiOB, nepeAaBaeMbix Me>KAy xoctom m kjimohtom (AMcnneeM) no jimhmm 
nepeAanM AaHHbix L(l/IMfl rhx pa3riMHHbix pe>KMMOB, npMBeAeHa HM>Ke b Ta6nMqe I b 
cooTBeTCTBMM c TMnoM MHT epcjoeMca. 

Ta6/iML|a I 

Tun 1 Tun 2 Tun 3 Tun 4 
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HOST_PwrGnd 


HOST_PwrGnd 


HOST_PwrGnd 


HOST_PwrGnd 


MDDI_Stb+/- 


MDDI_Stb+/- 


MDDI_Stb+/- 


MDDI_Stb+/- 


MDDI_DataO+/- 


MDDI_DataO+/- 


MDDI_DataO-i-/- 


MDDI_DataO+/- 




MDDI_Data1 +/- 


MDDI_Data1+/- 


MDDI_Data1+/- 






MDDI_Data2+/- 


MDDI_Data2+/- 






MDDI_Data3+/- 


MDDI_Data3+/- 


flonoriHMT. nMT. 


flonoriHUT. nMT. 


flonOJlHMT. nMT. 


MDDI_Data4+/- 


flonOJIHMT. nMT 


flonoriHMT. nMT. 


flononHMT. nMT. 


MDDI_Data5+/- 


flonoriHMT. nMT 


flonojiHUT. nMT. 


flononHMT. nMT. 


MDDI_Data6+/- 


flonOJIHMT. nMT. 


flonoriHUT. nMT. 


flononHMT. nMT. 


MDDI_Data7+/- 



TaK>Ke OTMeTbTe, hto coeAHHeHwa HOST_Pwr/Gnd AJ~ifl nepecbiriKi/i c xocTa 
npeAyciviaTpMBaKDTCsq b ochobhom A-nfl BHei_uHnx pe>KMMOB. BHyTpeHHi/ie npi/iMeHem/m hum 
pe>KMMbi pa6oTbi b ochobhom MMeioT KiiMeHTOB, KOTopbie 0T6i/ipaK>T nuTaHi/ie HenocpeACTBeHHo 
ot Apyrwx BHyTpeHHMx pecypcoB m He ncnorib3yK)T LJUMfl j^nn ynpaBiieHMfl pacnpeAerieHneM 
nuTaHkia, hto HBrmeTCfl oneBMAHbiM aj~ih cnei_|nanncTa b AaHHoPi o6nac™ TexHMKM, TaK hto 
TaKoe pacnpeAerieHHe 3A©Cb 6onee noAPo6HO He oni/icbiBaeTca. OAnaKO, KOHenHO, bo3mo>kho 
BbinoriHflTb pacnpeAeneHMe nMTaHM^ nepe3 MUMA, htoGh npeAycMOTpeTb HeKOTopbie bmah 
yAoGcTBa ynpaBneHi/m nnTaHneM, CMHxpoHi/i3ai_|Mi/i i/ihm MewcoeAHHeHMPi, Hanpmviep, hto noHsrmo 
Ana cnei^nariMCTa b a^hhom o6nac™ TexHHKM. 

Ka6eni/i, ncnojib3yeMbie, KaK npaBi/mo, a^h ocyu-iecTBneHna Bbii_ueyKa3aHH0M kohctpykl^mm m 
npnHi_\nna a^mctbi/ih, HOMMHanbHO v\w\e\OT A^nHy nopHAKa 1,5 m, b ochobhom 2 MeTpa nni/i 
MeHbiue, m coAep>KaT Tpn Bi/iTbie napbi iipoboahhkob, Ka>KAbiM M3 KOTopbix, b cbok) onepeAb, 
npeACTaBnaeT co6om MHorowMiibHbiM npoBOA 30 no aMepHKaHCKOMy copTaMeHTy npoBOAOB 
(ACI~I). 3KpaHHoe noKpbiTne H3 cfxxnbrM oGopannBaeTca nnn cjDopMMpyeTca hhhm o6pa30M, 
BOKpyr Tpex bmtnx nap b KanecTBe AonoriHMTeribHoro ApeHnpyK)i_qero npoBOAa. BnTbie napbi v\ 
ApeHwpyK)Lqi/M npoBOAHHK 3KpaHa 3aKaHHMBaiOTca b coeAUHMTene KrmeHTa, npi/i otom OKpaH 
noACoeAHHFieTCfl k 3KpaHy KrmeHTa, m MMeeTca n3onnpyK)LAMM enow, noKpbiBaK)LAMM Becb 
Ka6enb, hto xopoiuo M3BecTHO b 3tom o6nac™ TexHHKM. npoBOAa pa3AeneHbi Ha napbi: 
HOST_Gnd c HOST_Pwr; MDDI_Stb+ c MDDI Stb-; MDDI_DataO+ c MDDI_DataO-; 
MDDI_Data1 + c MDDI_Data1- m t.a- Oah3ko MoryT ncnojib30BaTbca MHoroHMcneHHbie 
npoBOAHMKn v\ Ka6enbHbie cucTeMbi, hto i/i3BecTHO b ashhom oGnacTn TexHHKM, aj~ih peanM3aL\MM 
BapwaHTOB ocyLAecTBneHna M3o6peTeHM5q b 3aBMCMM0c™ ot 3aAaHHbix npuiMeHeHMM. HanpwMep, 
6onee Tflwenbie BHeujHHe noKpbiTne huh Aawe MeTarmnHecKi/ie cjiom MoryT ncnonb30BaTbca f\nn 
3aLqnTbi Ka6erm b HeKOTopbix npuMeHeHM^x, b to >Ke BpeMfl 6onee TOHKiie, 6onee nnocKMe 
npoBOA^i-Mne KOHCTpyKi_inn neHTOHHoro Tuna MoryT xopoiuo noAxoAHTb p,r\5\ APyrux npMMeHeHnPi. 

D. Tunbi AaHHbix m ckopoctm nepeAann AaHHbix 

flna toto HToGbi nonyHMTb none3HbiM MHTepcjDePic A^a normoro cneKTpa BnenaTneHMii 

nOJ1b30BaTena M npMMeHeHMM, MOGmibHblM MHTepcjDeMC L\MC|DpOBblX A^HHblX (MML4fl) 

o6ecnennBaeT noAA^p>KKy MHoroHMcneHHoPi nHcjDopMaL\nn A^a KJiweHTOB n A^cnneeB, 
npeo6pa30BaTeneM 3ByKa, KnaBi/iaTyp, yKa3aTeribHbix ycTpOMCTB m MHomx APyi~nx ycTpOMCTB 

BB0A9 MJ1M BblBOAa, KOTOpbie MOryT 6blTb BCTpOeHbl B MJ1M pa60TaTb BO B3aHMOAeMCTBMM c 
M06nnbHblM yCTpOMCTBOM 06MeHa A3HHblMH, BblHMCnUTeJlbHblM yCTpOMCTBOM 1/iriM yCTpOMCTBOM 

Ancnnea BMecTe c MHc|DopMaL|MeM ynpaBneHM^ n nx KOM6nHaqnePi. L4HMfl npeAHa3HaneH A-na 
Toro, HToGbi oh Mor o6ecnennBaTb noTOKM AQHHbix MHoroHHCJieHHbix noTeHi_\najibHbix THnoB, 
nepeAaK)LAMxca Me>KAy xoctom m kjihchtom no HanpaBJieHHAM mjih np^MOM, mjih oGpaTHoPi 
nnHHki nepeAaHM A^HHbix, ncnonb3y5q MMHHMaribHoe KOJiMnecTBO Ka6eneM mjih npoBOAHMKOB. 

l~IOAAep>KMBaK)TCa KaK M30XpOHHbie nOTOKM, TaK M aCMHXpOHHbie nOTOKM (oGHOBJieHMSl). 

Bo3MO>KHbi MHoroHMcneHHbie KOM6nHaMnn TMnoB A^HHbix, noKa CKopocTb nepeAa^M cocTaBHbix 
AaHHbix MeHbiue hjim paBHa MaKCMManbHO Tpe6yeMOM ckopoctm jimhmm nepeAanw AaHHbix 
L|HMfl, KOTopaa orpaHMHUBaeTca MaKCMMaribHOM nocneAOBaTeribHOM CKopocTbK) n 
ncnojib3yeMbiM Koni/iHecTBOM nap AaHHbix. Ohm MoryT BKJiiOHaTb b ce6a, ho He orpaHMHMBaiOTca 
mmm , Te oneMeH Tbi, KOTopbie nepeHHcneHbi HM>Ke b Ta6riMi4ax II m III. 



Ta6nML\a II 



riepecbiriKa c XocTa Ha KnMeHT 
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M30xpoHHbie BUfleoAaHHbie 


720x480, 12 6mt, 30 Kapp/c 


-124,5 M6mt/c 


M30xpoHHbie CTepeocpoHMHecKne ayAMOflaHHbie 


44,1 kTlj, 16 6wt, crepeo 


-1,4 M6mt/c 


acuHxpoHHbie rpacpMHecKneflaHHbie 


800x600, 1 2 6mt, 1 0 KaAp/c, CTepeo 


~115,2M6wt/c 


acuHxpoHHoe ynpaBJieHne 


MUHUMyM 


«1,0 M6ht/c 



Ta6/ini4a III 


flepecbiJiKa c KnueHTa Ha Xoct 


M30xpoHHbie pe^eBbie AaHHbie 


8 kRj, 8 6ht 


<<1,0 M6mt/c 


M30xpoHHbie BMAeoAaHHbie 


640x480, 1 2 6ht ; 24 KaAp/c 


-88,5 M6mt/c 


acuHxpoHHoe cocTOflHue, bboa nojib30BaTeneM w t.a- 


MWHHMyM 


«1,0 M6mt/c 
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HHTepcjDefic He flBrmeTca Hen3MeHHbiM, ho HBrmeTCfl pacLUMp^eivibiM, tsk hto oh MOweT 
noAA^P>KMBaTb nepecbiriKy MHoroHncneHHbix «™noB» MHcjDOpMai^nn, KOTopbie BKJiK>HaK>T b ce6a 
onpeAermeivibie norib30BaTeneM AaHHbie, f\ns\ 6yqyi-MeM rn6KOc™ CHCTeMbi. KoHKpGTHbiMM 
npnis/iepaMM AaHHbix, KOTopbie oh Aon>KeH o6ecneHMBaTb 5 ABrmiOTCfl: bmaco c noj~iHOi_\eHHbiM 

ABM>KGHI/ieM MJ1M B BMAO paCTpOBblX nOJiefi C nOJlHblM MJIM HaCTMHHbIM OKpaHOM, MJIM OKaTOe 

BHAeo; HenoABM>KHbie pacTpoBbie M3o6pa>KeHkm npn hm3kom CKopoc™ nepeAann f\nn okohommm 
mou_\hocth m chm>kghm?i 3aTpaT Ha peaj~M3ai4Mio; MKM- mjim c>KaTbie ayA^OAaHHbie c pa3nnHHbiMn 
pa3peiueHM^Mn i/inn ckopoct^mh nepeAanM; nojioweHMe v\ Bbi6op yKa3aTeribHoro ycTpOMCTBa m 
onpeAen^eivibie norib30BaTeneM AaHHbie f\r\9\ B03M0>KH0CTeM, KOTopbie eu_\e aojiwhu 6biTb 
onpeAeneHbi. TaKMe AaHHbie t3k>kg MoryT nepecbinaTbCfi BMecTe c MHctDopMaqneii 06 
ynpaBneHUM mjim coctohhmm f\nn o6Hapy>KeHMsq B03MO>KHOCTeM ycTpoficTBa hum ycTaHOBKM 
pa6oHnx napaivieTpoB. 

BapwaHTbi ocyLAecTBneHi/m M3o6peTeHM5R co3AaK>T nporpecc b o6nacTM tcxhhkm ajia 
ncnorib30BaHH5q npw nepecbiriKe flaHHbix, KOTopbie BKJiK>HaeT b ce6a, ho He orpaHHHMBaeTca 
mmm: npocMOTp cjDMiibMOB (oTo6pa>KeHMe bma^o m ayAno); ncnonb30BaHne nepcoHaribHoro 
KOMnbK)Tepa c orpaHi/ineHHbiM nepcoHanbHbiM npocMOTpoM (0T06pa>KeHi/ie rpacjDMKM, MHorAa 
o6"beAMHeHHoe c bha^o m ayAno); BOcnpon3BeAeHne BMAeonrpbi Ha nepcoHaribHOM KOMnbKrrepe 
(nK), kohcojim mjim nepcoHaribHOM ycTpOMCTBe (o~ro6pa>KeHMe rpacfcMKM c ABM>KeHneM, mhm 
MCKyccTBeHHbie BMAeo m ayAno); «cepcjDMHr» no MHTepHeTy, ncnonb3yn ycTpOMCTBa b bma© 
BMAeoTeriec|DOHa (AsyHanpaBJieHHoe HM3KOCKopocTHoe BMAeo m ayA^o), Kaiviepy p,nn 
HenoABM>KHbix qi/ic|DpoBbix cjDOTorpacjDMM, mjim 3anMCbiBaK>LqyK) BMAeoKaiviepy Rnn 3axBaTa 
i_\nc|DpoBbix BMAeon3o6pa>KeHMM; ncnorib30BaHMe TenecjDOHa, KOMnbK)Tepa mjim ni_|n, 
ycTaHOBneHHoro b npoeKTope, a^ nonyneHMSR npeACTaBneHnq, mjim ycTaHOBJieHHoro b 
HacToribHyK) ycTaHOBOHHyK) CTaHLjwo, noAKJiK>HeHHyK> k BHAeoMOHMTopy, KnaBMaType v\ MbiujM; n 
Ansq noBbiLueHM$q 3c|Dc|DeKTMBH0CTM urn pa3BneKaTeribHoro ncnojib30BaHM$q npn noMOu_in coTOBbix 
TenecjDOHOB, MHTenneKTyaribHbix TenecjDOHOB mjim ni_(n 5 BKnK>Han SecnpoBOAHbie yKa3aTeribHbie 
ycTpOMCTBa m A^HHbie KnaBMaTypbi. 

HHTepcjDeMC BbicoKOCKopocTHbix AaHHbix, KaK onwcaHO HM>Ke, npeACTaBneH Ha ocHOBe 
npeAOCTaBJieHnq 6onbiuMx KonnnecTB a^hhux A-B Tuna no jimhmm o6ivieHa hjim nepecbinKM 
AaHHbix, KOTopaa o6bNHO KOHcjDMrypMpyeTCJi KaK npoBOAHasq ni/iHH^ mjim jimhm^ nepeAaHM A^HHbix 
Ka6eribHoro TMna. OAnaKO omobmaho, mto CTpyKTypa, npoTOKonbi, BpeivieHHbie cooTHOiueHMsq mjim 
MexaHM3M nepecbinKM CMmariOB MoryT perynnpoBaTbc^ Rnn nony^eHMsq jimhmm nepeAa^M 
AaHHbix b BMAe onTM^ecKOM mjim 6ecnpoBOAHOM cpeAbi, ecriM OHa MO>KeT noAA^p>KMBaTb 
Tpe6yeMbiM ypoBeHb nepecbinKM AaHHbix. 

CMmaribi LJMMfl Mcnonb3yK)T npMHL\nn, M3BecTHbiM KaK nacTOTa o6ll\mx KaApOB (MOK) f\nn 
6a30Boro npoTOKona mjim CTpyKTypbi CMrHanoB. ne^aumasq b ocHOBe Mcnorib30BaHMa 

MacTOTbi o6ll\mx KaApoB, 3aKriK)HaeTcsi b C03A3HMM MMnyribca CMHxpoHM3ai_\MM p,nn 
OAHOBpeivieHHbix M30xpoHHbix noTOKOB AaHHbix nocpeACTBOM nocbiriKM riaKeTOB 3aronoBKa 
noAKaApa c nacTOTOM, KOTopasq MO>KeT Mcnonb30BaTbcsq a^^ M3BneMeHMq TaKTOBbix MMnynbcoB 
mjim BpeivieHHbix cooTHOLueHMM KaApa p,nn MHoroMMcneHHbix noTOKOB. MacTOTa, c kotopom 
nocbinaiOTCsi riaKeTbi 3aronoBKa noAKaApa, npeACTaBnsieT co6om MacTOTy oGlamx KaAPOB. 
YcTpoMCTBO KJiweHTa MO>KeT Mcnorib30BaTb 3Ty HacTOTy o6ll\mx KaAPOB b KanecTBe BpeivieHHOM 
ccbiriKM. HM3Kaa MOK noBbiiuaeT 3cjDc|DeKTMBH0CTb KaHana nocpeACTBOM yMeHbiueHMq 
KoriMHecTBa cny>Ke6Hbix CMrHanoB f\nn nepeAaMM 3aronoBKa noAKaApa. C APyroM CTopoHbi, 
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BbicoKaa HOK cm/iwaeT Bpeivm o>KMAaHMsq m AonycKaeT MeHbLui/M 6yc|Dep AaHHbix peryrmpyeiviOM 
eMKOCTn AJ~m ayAnooTcneTOB. HOK MHTepcjDeMca HacTOflixiero M3o6peTeHi/m AHHaMM^ecKM 
nporpaMMMpyeTC5q v\ MO>KeT ycTaHaBriMBaTbca Ha oaho h3 mhoi~mx 3HaneHMM, KOTopbie noAxoA^T 
Arm M30xpoHHbix noTOKOB, ncnonb3yeMbix b KOHKpeTHOM npMMeHeHUM. T.e. BennHMHa HOK 

Bbl6npaeTC3 T3K0M, HT06bl HaMJiyHLUMM 06pa30M nOAXOAHTb K ASHHOM KOHCjDMrypaMMM KJIMeHTa M 

xocTa, KaK Tpe6yeTca. 

Koni/inecTBO 6aMTOB, HeoGxoAMMoe, KaK npaBi/mo, Ha noAKaAP, KOTopoe noACTpanBaeTCsq i/mi/i 
nporpaMMMpyeTca, nnn M30xpoHHbix noTOKOB AaHHbix, KOTopbie, KaK Han6ojiee BepoaTHO, 
AOJi>KHbi ncnonb30Ba~rbCfl b npuMeHeHi/in, TaKOM KaK A-Tifl BMAeo mjim MMKpoAMcnnea, noKa3aHO B 
Ta6nni4e IV. 



Ta6/ini4a IV 


HacTOTa o6u\\ax KaflpoB (HOK)=300 Vl\ 




X 


Y 


But 


HacTOTa KaflpoB 


KaHa/i 


CKOpOCTb (M6mt/c) 


BaiiT/ noflKaflp 


KoMribfOTepHafl nrpa 


720 


480 


24 


30 


1 


248,832 


103680 


KoMnbtoTepHajq rpacpMKa 


800 


600 


24 


10 


1 


115,200 


48000 


BMAeo 


640 


480 


12 


29,97 I/inn 30 


1 


221,184 


92160 


3ByKOBOM KOMnaKT-AMCK 


1 


1 


16 


44100 


2 


1,4112 


588 


Pe^b 


1 


1 


8 


8000 


1 


0,064 


26-2/3 



flpo6Hoe HMcno 6aPiTOB Ha noAKaAP nerKO nonynaeTCfl, Mcnonb3yfl npocTyio 
nporpaMMMpyeiviyK) KOHCTpyKi_\i/iK) cneTHMKa M/N. Hanprnviep, hmcjio 26-2/3 6aMTOB Ha noAKaAP 
ocymecTBri^eTcsR nocpeACTBOM nepecbinKM 2 noAKaAPOB, coAepwamMx 27 6aMTOB Ka>KAbM, 3a 
KOTopbiM cneAyeT oahh noAKaAP, coAepwaLAMi/i 26 6aMTOB. MeHbtune HOK MoryT Bbi6npaTbcsq 
Arm nojiyneHnsi Ljejioro nucna 6aPiTOB Ha noAKaAP- OAHaKO, BOo6me roBopa, Ann peanM3aqnM 
npocToro cneTHMKa M/N annapaTHbiMn cpeACTBaMM noTpeGoBanocb 6bi MeHbLue nnoLqaAn Ha 
KpMCTarine MHTerpanbHOM cxeMbi mjim oneKTpOHHoro MOAyrm, ncnonb3yei\/ibix a^^ peanM3ai_(MM 
Hac™ i/ijim Bcex BapnaHTOB ocyLnecTBneHMfl i/i3o6peTeHHfl, neivi nnomaAb, Heo6xoAMMaa Rnn 
6ycfrepa o6paTHoro Mara3MHHoro Tuna c 6onbLunM kojimhsctbom ayAMOOTcneTOB. 

npMMepHbiM npnivieHeHMeM, KOTopoe MnnKxrrpMpyeT ncnorib30BaHne pa3nnHHbix CKopocTefi 
nepecbinKM AaHHbix m thiiob AaHHbix, flBrmeTca CMCTeivia KapaoKe. Hto KacaeTca KapaoKe, gto 
cucTeivia, r^e KOHenHbiM norib30BaTenb mjim nonb30BaTenn noeT BMecTe c My3biKanbHOM 
BHA^onporpaMMOM. CriOBa necHM OTo6pa>KaK)TCSR rAe-TO o6bNHO b HM>KHeM Hac™ OKpaHa, TaK 
hto norib30BaTerib 3HaeT cjiOBa, KOTopbie Hy>KHO neTb, i/i rpy6o Teivm necHM. flrm OToro 
npi/iM6HeHMSR Tpe6yeTca BMAeoAncnneM c HenacTbiMM o6HOBneHH5RMn rpacjDMKM m civieLUMBaHMe 
ronoca, mjim ronocoB, nonb30BaTena co CTepeocjDOHMHecKMM ayAMonoTOKOM. 

Ecjim nacTOTy o6lljmx KaAPOB npMHMMaK)T paBHOM 300 ri_|, to TorAa Ka>KAbiM noAKaAP SyAeT 
cocTOflTb M3: 92160 SaPiTOB coAep>KMMoro BMAeo m 588 63mtob coAep>KMMoro ayAMO 
(ocHOBbiBaacb Ha 147 16-6MT0Bbix OTcneTax, b CTepeo) Ha np^MOM hmhmm nepeAanM AaHHbix k 
KiiMeHTy, m b cpeAHeM 29,67 (26-2/3) 63mtob ronoca nocbinaK)TC5q o6paTHO c MMKpocjDOHa Ha 
Mo6MnbHoe ycTpoMCTBO KapaoKe. AcMHxpoHHbie naKeTbi nepecbinawTC^ Me>KAy xoctom m 
KiiMeHTOM, bosmo^ho, ycTaHOBJieHHOM Ha roriOBe Ancnriee. Ohm BKJiK)HaK)T b ce6a hm>khk>k) 
BbicoTy b neTBepTb OKpaHa, oSHOBn^eiviyK) tokctom necHM Ha 1/30 nacTM ceKyHAHbix 
MHTepBanoB mjim nepMOAOB, m APyrMe pa3HOo6pa3Hbie KOMaHAbi ynpaBiieHM^ m cocto^hm^, 
nocbinaeMbie b noAKaApax, KorAa tckct necHM He o6HOBrmeTca. 

B TaOiiMqe V noKa3aHO, KaK A^HHbie pacnpeAens^KDTca b noAKaApe p,r\9\ npMMepa c KapaoKe. 
rioriHasq Mcnonb3yeiviafl CKopocTb nepeAanM Bbi6MpaeTca paBHOM npMMepHO 279 M6mt/c. 
HecKoribKO 6onee BbicoKasi CKopocTb 280 M6mt/c no3BonaeT nepecbinaTb npMMepHbi APyrMe 400 
6aMTOB AaHHbix Ha noAKaAP, hto no3Bori5qeT Mcnorib30BaTb cjiynaMHbie coo6LqeHM?i ynpaBneHM^ 

M COCTOflHMfl. 



TaSjiwi^a V 


CKopocTb nepeAa^M s/ieivieHTa 


C/iy>Ke6Hbie 6aMTbi Ha 
noflKaAP 


MeAMa 6aMTbi Ha 
noAKaAP 


My3biKanbHoe BMAeo npn 640H480 nuKcenflx m 30 KaAp/c 


2-28=56 


92160 


TeKCTcnoB necHU npn 640H120 nuKceruix m 1 KaAp/c, o6HOBJi«eMbiM Hepe3 10 noAKaAPOB, 
1/30 c. 


28 


23040 


3ByKOBoii KOMnaKT-AMCK npM 44100 orcneT/c, crepeo, 16 6mt 


2-16=32 


588 
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Tonoc npn 8000 OTcneT/c, moho, 8 6mt 


28+8+8+(4.16)+(3.27)= 125 


26,67 (27 MaKcmviyM) 


3aronoBOK noflKaflpa 


22 




06mee KonwHecTBO 6ai?iT/OK (o6li^mm Kapp) 


263 


115815 


CyMMapHaq CKopocTb nepeAa^n (M6ht/c) 


(263+1 1581 5).8-300=278, 5872 
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III. (npoAon>KeHne) ApxmeKTypa CHCTeMbi HHTepcjoefica micfrpoBbix AaHHbix c BbicoKoPi 
CKopocTbK) nepeAann 

E. KaHanbHbiM ypoBeHb 

flaHHbie, nepecbinaeivibie c ncnonb30BaHne CMmanoB BbicoKOCKopocTHbix nocneAOBaTenbHbix 
AaHHbix LJMMfl, cocrroaT H3 noTOKa MynbTMnneKCupyeivibix bo BpeivieHu naKeTOB, KOTopbie 
CB?i3aHbi APyr 3a APyroM. flawe KorAa y nepeAaiOLijero ycTpofiCTBa HeT AaHHbix Ana nepecbiriKM, 
KOHTponnep jimhmm nepeAanM AaHHbix LJl/IIVIfl, KaK npaBuno, aBTOMaTMHecKM nocbinaeT naKeTbi 
3anonHMTena, t3kmm o6pa30M coxpaHaa noTOK naKeTOB. Hcnonb30BaHne npocran CTpyKTypu 
naKeTOB o6ecneHMBaeT HaAe>KHbie M30xpoHHbie BpeivieHHbie cooTHOiueHMa Ana cnmanoB bmaoo 

M ayAHO MJ1M nOTOKOB AQHHblX. 

Tpynnbi naKeTOB 3aKnK>HaKrrca b cumaribHbie oneivieHTbi v\nv\ CTpyKTypbi, ynoMMHaeMbie KaK 
noAKaAPbi, m rpynnbi noAKaAPOB 3aKnK>naK>Tca b CMmanbHbie 3neMem~bi mjih CTpyKTypbi, 
ynoMMHaeMbie KaK MeA^aKaAPbi. rioAKaAP coaop>kmt oahh hjim HecKonbKO naKeTOB b 
3aBMCMMOc™ ot ncnonb30BaHMa mx cooTBeurrByiOLqero pa3Mepa m nepecbiriKM AaHHbix, m 
MeAnaKaAP coaop>kmt oahh mjih HecKonbKO noAKaAPOB. CaMbiM 6oribuJOM noAKaAP, 
npeAycis/iaTpMBaeivibiM npoTOKonoM, Mcnonb3yeMbiM BapMam~aMn ocyiAecTBneHwa, 
npeACTaBneHHbiMM 3A©cb, cocTaBnaeT nopaAKa 2 32 -1, hjih 4294967295 6afiTOB, m pa3Mep 
caivioro 6oribLuoro MeA^aKaApa TorAa CTaHOBMTca paBHbiM nopaAKa 2 16 -1, nnn 65535 
noAKaAPOB. 

KaK onwcaHo HM>Ke, cneMManbHbiM naKeT 3aronoBKa noAKaApa coAep>KMT yHMKanbHbiw 
MAeHTMclDHKaTop, KOTopbiw HaxoAHTca b Hanane Ka>KAoro noAKaApa. 3tot MA©HTi/ic(DMKaTop TaioKe 
ncnorib3yeTca Ana nonyneHMa cornacoBaHMa bo BpeivieHu KaApa Ha ycTpofiCTBe KnueHTa, KorAa 
MHMi_innpyeTca o6ivieH AaHHbiMM Me>KAy xoctom m KJineHTOM. flocTM>KeHne cornacoBaHMa BO 
BpeivieHu jiuhmm nepeAann AaHHbix onMCbiBaeTca 6onee noApoGHO Hnwe. 

06bNH0 M3o6pa>KeHMe Ha 3KpaHe A^cnnea oGHOBnaeTca oahh pa3 3a MeA^aKaAP, KorAa 
OTo6pa>KaeTca BMAeo c noriHOL\eHHbiM ABMxeHMeM. HacTOTa KaApoB A^cnnea OAHHaKOBa c 
nacTOTOM MeAHaKaAPOB. ripoTOKon jiuhum nepeAann AaHHbix noAA^p>KM BaeT BMAeo c 
noiiHOLjeHHbiM ABM>KeHMeM no Bceiviy Ancnneio mjim ToribKO no HeGonbiuoM oGnacTM 
coAep>KMMoro BMAeo c nonHOi_\eHHbiM ABM>KeHMeM, OKpy>KeHHoro HenoABM>KHbiM M3o6pa>KeHMeM, 

B 33BMCMM0CTM OT TpeGyeMOrO npMMeHeHMSI. B HeKOTOpblX MariOMOLAHblX M06mibHblX 
npMMeHeHMSRX, T3KMX KaK npOCMOTp Be6-CTpaHML\ MJIM OJieKTpOHHOM nOHTbl, MO>KeT 

noTpeGosaTbca ToribKO cnynaMHoe o6HOBneHMe M3o6pa>KeHMa 3KpaHa A^cnnea. B sti/ix cnynaax 
BbiroAHO nepeAaBaTb oahh noAKaAP, a 3aTeM OTKnionaTb mjim MHaKTMBMpOBaTb jimhmio nepeAanM 
AaHHbix a™ MMHMMM3aqMM noTpeGnaeMOM molahoctm. HHTepcjDeMC TaioKe noAA©P>KMBaeT 
scJxjDeKTbi, TaKMe KaK CTepeocKonnnecKoe 3peHMe, m o6pa6aTbiBaeT rpacjDMHecKne npMMMTMBbi. 

noAKaAPbi AaK)T B03MO>KHOCTb CMCTeivie BKnionaTb nepeAany BbicoKonpMOpMTeTHbix naKeTOB 
Ha nepMOAwnecKOM ocHOBe. 3to A^naeT B03MO>KHbiivi coBMecTHoe OAHOBpeMeHHoe 
cyLqecTBOBaHMe M30xpoHHbix noTOKOB c MMHMMaribHOM BeriMHMHOM 6yc|DepM3aqMM AaHHbix. 3to 
npeACTaBJisieT co6om oaho npeMMymecTBO, KOTopoe BapnaHTbi ocyiAecTBneHM^ oGecnenMBaiOT 
Ana npoi_\ecca OTo6pa>KeHMa, no3Bonasi MHoroHMcneHHbiM noTOKaM AaHHbix (BbicoKOCKopocTHOM 
o6ivieH BMAeo, rorioca, ynpaBJieHMH, cocTO^HMsq, AaHHbix yKa3aTeribHoro ycTpOMCTBa m t.a.) 
no cymecTBy coBMecTHO Mcnorib30BaTb o6ll\mm KaHan. Oh nepecbinaeT MHcjDOpMai^MK), Mcnonb3ya 
OTHOCMTenbHO HeGoribLuoe KoriMnecTBO CMrHanoB. Oh TaioKe AaeT B03MO>KHOCTb cymecTBOBaTb 
AeMCTBMsqM, xapaKTepHbiM p,r\n TexH on o tm m OTo6pa>KeHM5i, t3kmm KaK ropn30HTanbHbie 
CMHxpoMMnynbCbi m MHTepBanbi raujeHMa Ana MOHMTopa Ha aneKTpoHHO-nyneBOM Tpy6Ke (3J1T), 
mtim Ana APyMx a^hctbmm, xapaKTepHbix Ana TexH on o tm m KiiMeHTa. 

F. KOHTponnep hhhmm nepeAann AaHHbix 

KOHTponnep jiuhum nepeAanM AaHHbix LJMMfl, noKa3aHHbiM Ha c|DMr.5 m 6, M3roTaBJiMBaeTca 
mjim co6MpaeTca TaK, hto oh aBnaeTca nonHOCTbio l\mc|dpobom peanM3ai_\MeM 3a MCKnioneHMeivi 
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,qnc|Dct)epeHi4MajibHbix ni/meMHbix npi/ieMHMKOB, KOTopbie Mcnojib3yK)TCfl aj~ih npneivia cnmanoB 
AaHHbix n CTpo6-CMmanoB LJI/IMfl. OAHaKO Aawe An<t><t)epeHL4MajibHbie riMHeMHbie Apai/iBepbi m 
npneiviHMKM MoryT 6biTb peann30BaHbi TaKi/iMi/i >Ke micJopoBbiMM MHTerpanbHbiMM cxeMaMM, hto m 
KOHTpojinep jimhmm nepeAanM AaHHbix, TaKMMn KaK npw npon3BOACTBe w-iTerpanbHbix cxeM (HC) 
™na KMOn. He Tpe6yK>Tca aHanoroBbie cjDyHKi4Mi/i mjim cucTeMbi cjDa30BOM aBTonoACTpoiiKM 
nacTOTbi (OAnH) p,nn BOCCTaHOBnem/is^ 6mtob mjim f\r\9\ pearin3ai4MM annapaTHbix cpeACTB Rnn 
KOHTpojinepa jimhmm nepeAanM AaHHbix. KoHTponnepbi jimhmm nepeAanM AaHHbix xocTa m 
Kni/ieHTa coAepwaT oneHb noAoGHbie cjDyHKi_|i/ii/i 3a i/iCKntOHem/ieM MHTepcfcei/ica Kni/ieHTa, kotophm 
coa6P>kmt KOHeHHbifi aBTOMaT Ana CMHxpoHM3ai4nn jimhmm nepeAanM AaHHbix. nooTOMy 
BapnaHTbi ocyLMecTBJieHna M3o6peTeHMsq npeAOCTaBJiaiOT npaKTMnecKoe npeMMymecTBO 

B03MO>KHOCTM C03AaHMfl OAHOM KOHCTpyKI_|MM MflM CXeMbl KOHTpOJlJiepa, KOTOpafl MO>KeT 
KOHCjDHrypMpOBaTbCa MJIM KaK XOCT, MJIM KaK KJII/ieHT, HTO B MenOM MO>KeT CHM3MTb 

npon3BOACTBeHHbie 3aipaTbi Ha KOHTpormepbi jimhmm nepeAanM AaHHbix. 
IV. ripoTOKon jimhmm nepeAanM AaHHbix MHTepcfreMca 
A. dpyKTypa Kaflpa 

Ha dpvw.7 M3o6pa>KeH npoTOKon nepeAanM cumajiOB mjim dpyKTypa KaApa, ncnonb3yeMaa nnn 
ocyLnecTBneHMa o6ivieHa AaHHbiMM no npflMofi jimhmm nepeAanM AaHHbix AJ~m nepecbiriKM 
naKeTOB. KaK noKa3aHO Ha cf)Mr.7, MHcjDopMaMMsq mjim MMcjDpoBbie AaHHbie rpynnMpyiOTCfl b 
oneivieHTbi, M3BecTHbie KaK naKeTbi. MHoroHncneHHbie naKeTbi b cbok> onepeAb rpynnMpyKrrca 
BMede m c|DopMMpyK)T to, hto ynoMMHaeTca KaK «noAKaAP», n MHoroHMcneHHbie noAKaAPbi b 
cbok) onepeAb rpynnMpyiOTCfl BMecTe m cjDopMMpyiOT «MeAnaKaAP». Arm ynpaBJieHMsq 
cjDopMMpoBaHMeivi KaAPOB m nepecbinKOM noAKaAPOB Ka>KAbiM noAKaAP HanMHaeTca co 
cneMManbHO npeABapMTeribHO onpeAeneHHoro naKeTa, ynoMMHaeivioro KaK riaKeT 3aronoBKa 
noAKaApa (n3n). 

Yctpomctbo xocTa Bbi6MpaeT CKopocTb nepeAanM AaHHbix, noAJ~ie>KaLJ4yK) Mcnon b30BaHMK> a^^ 
A3HH0M nepecbiriKM. 3Ta CKopocTb nepeAanM MO>KeT AnnaMnnecKM M3MeHflTbca ycTpofiCTBOM 
xocTa, OGHOBbiBaacb KaK Ha MaKCMManbHbix B03M0>KH0CTflx no nepecbiriKe xocrra, mjim AaHHbix, 

M3BJieKaeMblX M3 MCTOHHMKa XOCTOM, TaK M Ha MaKCMMaJlbHblX B03M0>KH0CTflX KJIMeHTa, MJIM 

Apyroro ycTpOMCTBa, Ha KOTopoe nepecbmaiOTca AaHHbie. 

Yctpomctbo KJiMeHTa nojiynaTejia, npeAHa3HaneHHoe t\nn pa6oTbi c LjUMfl mjim npoTOKonoM 
nepeAanM CMmanoB M3o6peTeHMa mjim cnoco6Hoe pa6oTaTb c hmmm, MO>KeT 6biTb onpomeHO 
xoctom pj\9\ onpeAerieHM^ MaKCMMajibHOM mjim MaKCMManbHOM b HacTOfli_qee Bpeivia ckopoctm 
nepecbuiKM AaHHbix, KOTopyio oho MOweT Mcnojib30BaTb, mjim MO>KeT 6biTb Mcnonb30BaHa 
MeHbLiiasq MMHMManbHaa CKopocTb nepeAanM no yMonnaHMio, a TaioKe Mcnojib3yeMbix TMnoB 
AaHHbix m noAAep>KMBaeivibix cbomctb. 3Ta MHcjDopMai^Ma MO>KeT nepecbinaTbca c 
Mcnojib30BaHMeM naKeTa B03MO>KHOCTeM KJiMeHTa (l~IBK), KaK onMcaHO noAPo6HO HM>Ke. 
Yctpomctbo A^cnnesq KJiMeHTa cnoco6HO nepecbinaTb AaHHbie mjim npoM3BOAHTb oGivieH 
AaHHbiMM c APyrMMM ycTpOMCTBaMM, Mcnojib3ya MHTepcjDeMC c npeABapMTeribHO Bbi6paHHOM 
MMHMManbHOM CKopocTbK) nepeAanM AaHHbix mjim b npeAenax Anana30Ha MMHMMaribHbix 
CKopocTeM nepeAanM AaHHbix, m xoct BbinonHaeT 3anpoc, Mcnorib3ysq CKopocTb nepeAanM 
AaHHbix b npeAeriax OToro A^ana30Ha a^a onpeAerienM^ nojiHbix B03MO>KHOCTeM ycTpoMCTB 
KJiMeHTa. 

flpyraa MHcjDopMai_(Msi o cocto^hmm, onpeAeJiflK>mafl cymHOCTb B03ivio>KHOCTeM KJiMeHTa b 
OTHomeHMM HacTOTbi KaApOB pacTpoBbix M3o6pa>KeHMM m BMAeo, MO>KeT nepecbinaTbcsq b naKeTe 

COCTO^HM^ Ha XOCT, TaK HTO XOCT MO>KeT CKOHCjDMrypMpOBaTb MHTepcjDeMC TaK, HT06bl OH 6blJl 

TaKMM ocjDcjDeKTMBHbiM mjim onTMMajibHbiM, KaK Toro TpeGyeT npaKTMKa, mjim Tpe6yeTca B 
npeAejiax jno6bix CMCTeMHbix orpaHMneHMM. 

Xoct nocbinaeT naKeTbi 3anonHMTena, KorAa HeT (6onbi_ue) naKeTOB AaHHbix, noA-noKaLAMx 
nepecbuiKe b TeKyu^eM noAKaApe, mjim KorAa xoct He ivioweT nepecjiaTb co CKopocTbK) 
nepeAanM, AOCTaTOHHOM, htoGn He OTCTaBaTb ot ckopoctm nepeAanM AaHHbix, Bbi6paHHOM a^^ 
nps^MOM jimhmm nepeAanM AaHHbix. TaK KaK Ka>KAbiM noAKaAP HanMHaeTca c naKeTa 3aronoBKa 
noAKaApa, to OKOHnaHMe npeAbiAyLAero noAKaApa coAep>KMT naKeT (HaMGonee Bepo^THO, hto 
oto naKeT 3anoriHMTensq), kotophm tohho 3anojiH^eT npeAbiAyLMMM noAKaAP- B cnynae 
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HeAOCTa~n<a npocTpaHCTBa nnn no cymecTBy HecymMx AaHHbie naKeTOB naKeT 3anoj"iHMTejifl, no 
Bcefi bmahmoctm, Gvabt nocneAHUM naKeTOM b noAKaApe nnn b KOHLje 6nn>Kai?iLuero 
npeAwecTByiOLnero noAKaAPa m nepeA naKeTOM 3aronoBKa noAKaAPa. 3aAaneM onepaMMM 
ynpaBneHUjq b ycTpOMCTBe xocia nsnnercn oGecneneHne Toro, HTo6bi ocTaBanocb AOCTaTOHHoe 
npocTpaHCTBO, ocTatOLneecfl b noAKaApe nnn Ka>KAoro naKeTa, noAJiewamero nepeAane b 
npeAeJiax OToro noAKaAPa. OAHOBpeivieHHO, ecjiM ycnpoMCTBO xocTa nHnqMnpyeT nocbiriKy 
naKeia AaHHbix, to xoct AonweH 6biTb cnoco6eH ycneixiHO 3aBepujMTb naKeT TaKoro pa3Mepa b 
npeAenax KaApa, He Bbi3biBaa cocTOSRHne HexBaTKi/i AaHHbix. 

B oahom acneKTe BapnaHTOB ocyi_MecTBJieHMfl nepeAana noAKaAPOB wivieeT ABa pe>KMMa. 
Oahmm pe>KMMOM HBrmeTCfl nepnoAnnecKHM pe>KMM noAKaAPOB, mjim nepnoAHHecKne BpeivieHHbie 
onoxM, ncnonb3yeMbiM nnn nepeAani/i noTOKOB pearibHoro BHAeo m ayAno. B otom pe>KMMe A^nHa 
noAKaAPa onpeAermeTca KaK He paBHan hvjik). Btophm pe>KMMOM flBJiaeTCfl acMHxpoHHbm, mjim 
HenepMOAHHecKMM pe>KMM, npw kotopom KaAPbi Mcnonb3yK>TCsi AJ~m npeAOCTaBneHi/isi pacTpoBbix 
AaHHbix KnueHTy, KorAa AOCTynHa HOBan HHcjDopiviaLii/ifl. 3tot pe>KHM onpeAenaeTca 
nocpeACTBOM ycrraHOBKn aihmn noAKaAPa, paBHOM HyriK), b riaKeTe 3aronoBKa noAKaAPa. ripn 
Mcnoiib30BaHHM nepMOAnnecKoro pe>KMMa npneivi naKeTOB noAKaAPa MO>KeT HaHMHaTbca TorAa, 
KorAa KfineHT cnHxpoHM3npoBanc?i co CTpyKTypOM KaApa npaiviofi jimhmm nepeAanw AaHHbix. 3to 
cooTBeTCTByeT coctoahmam «b CMHxpoHM3Me», onpeAermeMbiM b cooTBeTCTBun c A^arpaMMOM 

COCTOflHMfl, Oni/ICblBaeMOM HM>Ke B OTHOLlieHMM C|DMr.49 MJIM C|DMr.63. B aCUHXpOHHOM 

HenepMOAnnecKOM pewnivie noAKaAPOB npweivi HanMHaeTca nocne npneivia nepBoro naKeTa 
3aronoBKa noAKaAPa. 

B. 06maa CTpyKTypa naKeTa 

Hn>Ke npeACTaBiieHbi cjDopMaT mjim CTpyKTypa naKeTOB, ncnonb3yeMbix p,r\n cJdopmvj-impobkm 
npoTOKona o6ivieHa AaHHbiMi/i mjim nepeAann CMmariOB, mum cnoco6a mjim cpeACTBa A-n^ 
nepecbiriKM AaHHbix, peanM3yeMbix BapnaHTaMM ocyi_MecTBJieHMfl, noMHa, hto MHTepcJoeMC 
flBJiaeTCfl paci±iMp5qeMbiM m MoryT 6biTb Ao6aBneHbi AonoriHMTeribHbie CTpyKTypbi naKeTOB, KorAa 
3to noTpe6yeTca. naKeTbi o6o3HaHaK>Tca KaK, mjim Rennrcn Ha pa3JiMHHbie «TMnbi naKeTOB» Ha 
ocHOBe mx Ha3HaneHMsq b MHTepcjDeMce, T.e. KOMaHAbi, MHcjDopMai-iMfl, 3HaneHMe mjim AaHHbie, 
KOTopbie ohm nepeHOCs^T mjim c kotophmm ohm CBH3aHbi. riooTOMy Ka>KAbiM TMn naKeTa 
o6o3HanaeT npeABapMTejibHO onpeAeneHHyK) CTpyKTypy naKeTa a^h AaHHoro naKeTa, kotopnm 
Mcnorib3yeTca npn MaHnnyriMpOBaHMM nepeAaBaeivibiMM naKeTaivm m AaHHbiMM. KaK ohobmaho, 
naKeTbi MoryT MMeTb npeABapMTenbHO BbiGpaHHyio A-nnny mjim MMeTb nepeivieHHbie mjim 
AMHaMMHecKM M3MeHaeMbie a^hhn b 3aBMCMMOCTM ot mx cooTBeTCTByiOLAMx Ha3HaneHMM. naKeTbi 
T3K>Ke MoryT MMeTb pa3riMHHbie Ha3BaHM^, xota peanM3yeTCfl, TeM He MeHee, OAHHaKOBoe 

Ha3HaneHMe, HTO MO>KeT MMeTb MeCTO, KOrAa npOTOKOnbl M3MeHflK)TCfl bo BpeMH npMHHTMa b 

CTaHAapT. BaMTbi mjim 3HaneHMa 6aMTOB, Mcnonb3yeMbie b pa3JiMHHbix naKeTax, 
ko hcJd m ry p m py kdtca KaK MHoro6MTOBbie (8- mjim 16-6MTOBbie) i_\eribie HMCJia 6e3 3HaKa. KpaTKoe 
onMcaHMe Mcnonb3yeMbix naKeTOB BMecTe c mx o6o3HaneHMsiMM «™noB», nepenMCJieHHbiMM b 
nop^AKe TMnoB, npMBeAeno b Ta6nMi_ie VI-1 - VI-4. 

Ka>KAaa Ta6jiMi_\a npeACTaBJisqeT o6ll\mm «TMn» naKeTa b o6Li\eM CTpyKType naKeTOB Rnn 
nerKOM MJinK>CTpaL(MM m noHMMaHMfl. HeT orpaHMneHM^ mjim APyroro bjimahma, 
noApa3yMeBaeMoro mjim Bbipa>KaeMoro p,r\9\ M3o6peTeHMsi otmmm rpynnMpoBaHM^MM, m naKeTbi 
MoryT 6biTb opraHM30BaHbi mhotmmm APyMMM cnoco6aMM, KaK noTpe6yeTCsi. TaioKe OTMenaeTCs^ 



Ta6jiMi^a VI-1 

flaKeTbi ynpaBJieHMfl nnHnePi nepeflann flaHHbix 


Ha3BaHne naKeTa 


Tun 

naKeTa 


fleMCTBMTerieH BnpqMOM 
HanpaBneHHH 


fleMCTBMTeneH b oGpaTHOM 
HanpaBJieHnn 


naKeT 3aronoBKa noflKaApa 


15359 


X 




naKeT 3anoriHMTena 


0 


X 


X 


naKeT MHKancyrmLji/m o5paTHOM jimhum nepeAann AaHHbix 


65 


X 




naKeT 3aKpuTi/m jimhmh nepeAa^n AaHHbix 


69 


X 




naKeT cocTOHHUH nuTaHnsi Ancnnea 


75 


X 




naKeT BKmoHeHMH np^Mbix ayAHOKaHanoB 


78 


X 




nai<eT BbinonHeHMe nepexoAa Ha Tun 


77 


X 
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naKeT M3MepeHMfi 3a,qep>KKH Ha flBOMHoe npoxoxfleHne 


82 


X 




naKeT Kann6poBKM nepeKoca npflMOM jimhmm nepeflann 

flaHHblX 


83 


X 





10 



Ta6/iima VI-2 

flaKeTbi 6aaoBoro MeflManoTOKa 


Ha3BaHne naKeTa 


Tun naKeTa 


fleiicTBMTeneH b npaivioM 
HanpaBneHMM 


flewcTBHTeneH b o6paTHOM 
HanpaBneHMH 


naKeT BMfleonoTOKa 


16 


X 


X 


naKeT ayflnonoTOKa 


32 


X 


X 


naKeTbi 3ape3epBnpoBaHHbix noTOKOB 


1-15, 18-31, 
33-55 


X 


X 


naKeTbi onpeflenjqeivioro nonb30BaTe/ieivi noTOKa 


56-63 


X 


X 


naKeT KapTbi LjBeTOB 


64 


X 


X 


naKeT nacTOTbi ayflwooTcneTOB o6paTHo£i nwHww nepeflann 

flaHHblX 


79 


X 




naKeT pa3peLueHHH npo3paHHoro LjBeTa 


81 


X 





15 



20 



25 



30 



35 



TaSnima VI-3 

naKeTbi cocTOAHMfl u ynpaBJieHMA KfineHTa 


Ha3BaHne naKeTa 


naKeTa 


/HeMCTBMTerieH b npfiMOM 
HanpaaneHUM 


fleMCTBMTeneH b oGpaTHOM 
HanpaaneHUM 


naKeT B03MO>KHOCTeM KnueHTa 


66 




X 


naKeT flaHHbix KnaBnaTypbi 


67 


X 


X 


naKeT flaHHbix yKa3aTenbHoro ycTpoMCTBa 


68 


X 


X 


naKeT 3anpoca KnueHTa n coctohhhh 


70 




X 


naKeT cny>Ke6Hbix flaHHbix 3amnTbi qncppoBoro 
coflep>KHMoro 


80 


X 


X 


naKeT 3anpoca cbowctb Bny 


128 


X 




naKeT OTBeTa cbomctb Bny 


129 




X 


naKeT ycTaHOBKM cbomctb Bny 


130 


X 




naKeT 3anpoca fleiicTBWTejibHbix napaivieTpoB 


131 


X 




naKeT OTBeTa fleMCTBMTeribHbix napaivieTpoB 


132 




X 


naKeT 3anpoca 3aflaHHoro coctohhmh 


138 


X 




naKeT cnncKa OTBeTa flewcTBWTejibHbix cocTOHHHi/i 


139 




X 


naKeT napaivieTpoB 3aflep>KKH Ha o6pa6oTKy naKeTa 


140 




X 


naKeT B03MO>KHOCTei/i nepcoHaribHoro flucnjiea 


141 




X 


naKeT OTBeTa 06 OLUn6Kax KnueHTa 


142 




X 


naKeT B03MO>KHOCTeM MacLUTa6npyeivioro BMfleonoTOKa 


143 




X 


naKeT nfleHTUcpwKai^nn KnueHTa 


144 




X 


naKeT B03MO>KHOCTeii aribTepHaTHBHoro flucnnea 


145 




X 


naKeT flocTyna k perwcTpaM 


146 


X 


X 



Ta6jinna VI-4 

naKeTbi ycoBepuieHCTBOBaHHOM rpacpMKH m flncnriefl 


Ha3BaHiie naKeTa 


Tun naKeTa 


flewcTBHTerieH b npaMOM HanpaBJieHnn 


fleiicTBMTeneH b o6paTHOM HanpaBneHnn 


naKeT nepecbiriKa GwTOBbix 6jiokob 


71 


X 




naKeT 3ani/iBKi/i pacnpoBoi/i oGnacTM 


72 


X 




naKeT 3ariHBKH pacTpoBbiM y3opoM 


73 


X 




naKeT CHHTbiBaHHfl 6yc}Depa KaflpoB 


74 


X 




naKeT B03MO>KHOCTeM MacLUTa6npyeivioro BMfleonoTOKa 


143 




X 


naKeT ycTaHOBKM MacLUTaGnpyeMoro BMfleonoTOKa 


136 


X 




naKeT noflTBep>KfleHi/m MacujTa6npyeMoro Bi/ifleonoToxa 


137 




X 


naKeT MacLUTa6npyeMoro BMfleonoTOKa 


18 


X 





40 



45 



Koe-HTO, hto echo M3 APyrux o6cy>KfleHMM b ashhom TeKCTe, npeACTaBJiaeT co6oPi to, hto 
Ka>KflbiM naKeT 3aronoBKa noAKaflpa, 3anonHi/iTenfl, i/iHKancynfli_(i/in o6paTHOM hmhmm nepeAanw 
50 flaHHbix, 3ai<pbiTi/m hmhmm nepeAani/i AaHHbix, B03MO>KHOCTeM KnueHTa i/i 3anpoca KnueHTa m 
cocTOflHiifl CHMTaeTC^ oneHb Ba>KHbiM i/ini/i Aawe Tpe6yeTca bo mhor/ix Bapnam~ax 
ocymecTBneHi/m nHTepcjDePicoB o6ivieHa AaHHbiMi/i p,r\5\ pa6oTbi bo BHeiuHeM pe>KMMe. OAnaKO 
riaKe™ MHKancynaqMM o6paTHOM nnHi/ii/i nepeAanM flaHHbix, 3aKpbiTi/m ni/iHi/ii/i nepeAanM AaHHbix, 
B03MO>KHOCTeM KnueHTa m 3anpoca KnueHTa i/i cocTOHHi/m MoryT 6biTb i/mi/i, 6onee Bepo^THO, 
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hto ohm CHi/iTaK>Tca Heo6^3aTeribHbiMM nnn pa6oTbi bo BHyTpeHHeM pe>KMMe. 3to co3AaeT en\e 
flpyroM Tun npoTOKona Ljl/IMfl, kotophm flaeT B03M0>KH0CTb BbinonHATb oGivieH AaHHbiMM c oneHb 

BblCOKMMM CKOpOCTflMM C yMeHbLUeHHbIM Ha6opOM naKeTOB 06MeHa AaHHbIMM l/l 

C00TBeTCTByK)Li^MM ynponjeHMeM ynpaBneHMa m cornacoBaHMeM bo BpeivieHM. 

naKeTbi niviefOT o6u4yio 6a30Byio CTpyKTypy mjim nonHbifi Ha6op MMHi/iManbHbix nonew, 
coflep>Kau4MM none fljiMHbi naKeTa, none Tuna naKeTa, none (nona) BaMTOB AaHHbix m none MUK, 
KOTOpbM noKa3aH Ha cjDnr.8. KaK noKa3aHO Ha cjDnr.8, none flni/mbi naKeTa coa©P>kmt 
MHc|D0pMai4i/iK) b BMAe MHoro6nTOBoro v\nv\ MHoro6aMTOBoro 3HaHeHi/m, KOTopoe 3aAaeT o6mee 
KonMHecTBO 61/iTOB b naKeTe, v\nv\ ero A-n^ny Me>KAy noneM ajimhw naKeTa m noneM LJl/IK. B 
oahom Bapi/iaHTe ocyu4ecTBneHnsq none ajiuhh naKeTa coAep>KMT 16-6nTOBoe v\nv\ 2-6aMTOBoe 
qenoe nncno 6e3 3HaKa, KOTopoe 3aAaeT A^inny naKeTa. none Tuna naKeTa npeACTaBnaeT 
co6om APyroe MHoro6nTOBoe none, KOTopoe o6o3HanaeT Tun MHc|DopMai4MM, KOTopan C0Aep>KMTCsq 
b naKeTe. B npniviepHOM Bapnam~e ocymecTBneHnsi mm ABnaeTCfl 16-6nTOBoe v\nv\ 2-6atiTOBoe 
3HaneHne, b BMAe 16-6mtoboi"o Menoro HMcna 6e3 3HaKa, n oho 3aAaeT TaKMe TMnbi AaHHbix 
KaK bo3mo>khoctm Ancnnea, nepexoA, BMAeo- MnM ayqHonoTOKM, cocTO^HMe m t.a. 

TpeTbMM noneM ABnaeTCfl none BaMTOB AaHHbix, KOTopoe C0Aep>KMT 6mtn MnM AaHHbie, 
nepeAaBaeMbie v\nv\ nepecbinaeMbie Me>KAy ycTpOMCTBaMM xocTa m KnMeHTa, KaK nacTb OToro 
naKeTa. <t>opMaT AaHHbix onpeAeifleTCfl cneijManbHO ajih Ka>KAoro TMna naKeTa b cootbotctbmm 
c 3aAaHHbiM TMnoM nepecbinaeMbix AaHHbix, m none MO>KeT 6biTb pa3AeneHO Ha rpynny 
AononHMTenbHbix nonetf, Ka>KAoe co cbommm co6cTBeHHbiMM Tpe6oBaHMsqMM k cjDOpMaTy. T.e. 
Ka>KAbiM TMn naKeTa 6yAeT MMeTb onpeAeneHHbiM cfcopMaT t\m 3tom nac™ MnM nona. nocneAHMM 
noneM ABnaeTca none MUK, KOTopoe coaop>kmt pe3ynbTaTbi npOBepKM 16-6MTOBbiM 
MMKnMnecKMM M36biTOHHbiM koaom, BbNMcneHHbie no non^M BaMTOB AaHHbix, TMna naKeTa m 
flnMHbi naKeTa, KOTopoe Mcnonb3yeTca Rnn noATBep>KAeHMfl L^enocTHOCTM MHc|3opMai4MM b 
naKeTe. flpyrMMM cnoBaMM, BbiHMcneHHoe no BceMy naKeTy 3a MCKnroneHMeM caMoro nona l\\AK. 
KnMeHT, KaK npaBMno, coxpaH^eT cyMMapHoe HMcno o6Hapy>KeHHbix olumGok LJUK m cooGmaeT 
3to HMcno o6pa™o xocTy b naKeTe 3anpoca KnMeHTa m coctohhmh (cm. onMcaHMe HM>Ke). 

KaK npaBMno, otm A^^Hbi m opraHM3ai_(M5q noneM npeAHa3HaneHbi Rnn Toro, HTo6bi coxpaHHTb 
2-6aMTOBbie nona BbipoBHeHHbiMM no rpaHMije neTHbix 6aMTOB, m 4-6aMTOBbie nona 
BbipoBHeHHbiMM no 4-6aMTOBbiM rpaHMi_|aM. 3to no3BonaeT nerKO BCTpaMBaTb CTpyKTypbi 
naKeTOB b npocTpaHCTBO ochobhom naMHTM xocTa m KnMeHTa MnM CBH3biBaTb c hmmm 6e3 
HapyujeHMs^ npaBMn BbipaBHMBaHMfl TMnoB AaHHbix, BCTpenaeMbix p,nn 6onbi_uMHCTBa MnM 
o6bNHO Mcnonb3yeMbix npoijeccopoB MnM cxeM ynpaBneHM^. 

Bo BpeM^ nepecbinKM naKeTOB nonsq nepeAaiOTca, HanMHaa CHanana c caMoro MnaALuero 
6mt3 (CME) m 3aKaHHMBaa caMbiM CTapiuMM 6mtom (CCB), nepeAaBaeMbiM nocneAHMM. 
riapaMeTpbi, rywahb kotophx npeBbiiuaeT oahh 6aMT, nepeAaiOTca c Mcnonb30BaHMeM CHanana 
caMoro MnaAwero 6aMTa, hto npMBOAUT k tom >Ke cjoopMe nepeAanM 6mtob, Mcnonb3yeMOM t\nn 
napaMeTpa, A^^Ha KOToporo npeBbimaeT 8 6mtob, hto m Ta, KOTopaa Mcnonb3yeTCsi a^^ 6onee 
KopoTKoro napaMeTpa, rAe CHanana nepeAaerca CMB. riona AaHHbix Ka>KAoro naKeTa, KaK 
npaBMno, nepeAaiOTca no nops^AKy, b kotopom ohm onpeAe^eHbi b nocneAyiOLAMx pa3Aenax 
HMxe, npMneM nepBoe nepenMcneHHoe none nepeAaeTcs^ nepBbiM, m nocneAHee onMcaHHoe 
none nepeAaeTca nocneAHMM. flaHHbie Ha Tpaicre CMrHana MDDI_DataO BbipaBHMBaiOTCsq c 
6mtom «0» 6aMTOB, nepeAaBaeMbix no MHTepcjDeiicy b nio6oM M3 pe>KMMOB, TMna 1, TMna 2, TMna 
3 MnM TMna-4. 

npM MaHMnynMpOBaHMM AaHHbiMM a^^ AncnneeB AaHHbie MaccMBOB nMKceneM nepeAaiOTca 
CHanana CTpOKaMM, 3aTeM CTon6i_\aMM, KaK TpaAHMMOHHO BbinonHsieTCsq b oneKTpOHHOM TexHMKe. 
flpyrMMM cnoBaMM, Bee nMKcenM, KOTopbie HaxoA^Tca b oahom CTpoKe pacTpoBoro 
M3o6pa>KeHM5q, nepeAaiOTCfl no nop^AKy, npM otom nepBbiM nepeAaeTCsi KpaMHMM neBbiM nMKcenb 
m nocneAHMM nepeAaeTca KpaMHMM npaBbiM nMKcenb. riocne Toro KaK 6yAeT nepeAaH KpaMHMM 
npaBbiM nMKcenb ctpokm, to TOi~Aa cneAyK)LqMM nMKceneM b nocneAOBaTenbHOCTM nBnnejcn 
KpaMHMM neBbiM nMKcenb cneAyK>LAeM ctpokm. flnsq 6onbLUMHCTBa A^cnneeB ctpokm nMKceneM, KaK 
npaBMno, nepeAaiOTC^ no nopnaKy CBepxy bhm3, xotx no h6o6xoahmoctm MoryT 6biTb 
Mcnonb30BaHbi APyi~ne KOHcjDMrypai^MM. KpoMe Toro, npM o6pa6oTKe pacTpoBbix M3o6pa>KeHMM 
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o6bNHbiM noAxoAOM, KOTopoiviy npnAep>KMBaK)TCsq m b AaHHOM cnynae, nsnnejcn onpeAeneHi/ie 
onopHOM tohkm o6o3HaneHi/ieM neBoro BepxHero yma pacTpoBoro M3o6pa>KeHMsi 5 KaK 
pacnono>KeHMe i/mi/i CMeu^eHMe «0,0». KoopAHHa™ XmY, Mcnonb3yeMbie flna 3aAaHi/m mjim 
onpeAeneHnsi nonoweHi/ia Ha pacTpoBOM n3o6pa>KeHMM, y Ben i/n i/i Ba k>tca no 3HaneHHK> npn 
npn6jin>KeHMM k npaBOM m HM>KHeM nacTn pacTpoBoro i/i3o6pa>KeHMfl cooTBeTCTBeHHO. riepBaa 
CTpoKa m nepBbifi CTon6ei4 (BepxHMM neBbm yron n3o6pa>KeHMfl) Hani/iHaiOTCfl co 3HaHeHna 
MHfleKca, paBHoro HyriK). Beni/ini/ma KOopAHHaTbi X yBeni/Hi/iBaeTca k npaBofi CTopoHe 
n3o6pa>KeHi/m, m BennnMHa KOopAHnaTbi Y yBennni/iBaeTCfl k Hi/i>KHeM nacTn n3o6pa>KeHi/m, KaK 
bhamt norib30BaTejib Ancnnea. 

Okho Ancnnesq npeACTaBrmeT co6om BHAHMyio nacTb pacTpoBoro i/i3o6pa>KeHi/ifl, nacTb 
nuKceneM b pacTpoBOM MsoGpa^eHMM, KOTopyK) MoweT BMAeTb norib30BaTenb Ha c|Di/i3HHecKoPi 
cpeA© AHcnnea. MacTO 6biBaeT TaK, hto okho A^cnnea h pacTpoBoe M3o6pa>KeHMe nivieiOT 
OAHHaKOBbiti pa3iviep. BepxHMM neBbiM yron OKHa Ancnnea BcerAa OTo6pa>KaeT pacnonoKeHwe 
«0,0» nwKcerm pacTpoBoro i/i3o6pa>KeHkm. Illi/ipi/ma OKHa AHcnnea cooTBeTCTByeT oci/i X 
pacTpoBoro M3o6pa>KeHMa, n tuiipi/ma OKHa AHcnnea Ana AaHHoro BapwaHTa ocymecTBneHi/m 
MeHbuie uriM paBHa Lui/ipi/iHe cooTBeTCTByiomero pacTpoBoro M3o6pa>KeHi/m. BbicoTa OKHa 
cooTBeTCTByeT ocu Y pacTpoBoro n3o6pa>KeHna, m BbicoTa OKHa AHcnnea A-nfl AaHHoro 
Bapi/iaHTa ocyLL|ecTBneHnsq MeHbLue mhm paBHa BbicoTe cooTBeTCTByiOLnero pacTpoBoro 
M3o6pa>KeHna. Caivio okho Ancnnea He ABnaeTCfl aApecyeMbiM b npoTOKone, TaK KaK oho 
onpeAenaeTca ToribKO KaK b\ap,\amb9\ nacTb pacTpoBoro M3o6pa>KeHi/m. 

3aBMCMMOCTb Me>KAy paCTpOBbIMM M306pa>KeHM5qMM l/l OKHaMM AUCnnefl XOPOLUO M3BeCTHa B 

KOMnbiOTepHOM , oneKTpoHHOM TexHi/iKe, o6MeHe AaHHbix npi/i noMOi±|M MHTepHeTa m b APyrux 

OTHOCflLUHXCfl K OfieKTpOHUKe 06naCTflX TeXHMKM. llOOTOMy 3AeCb He npMBOAHTCfl 

AonojiHMTeribHoe oGcy^eHwe mjim unniocTpaMi/m otmx npi/iHMi/moB. 
C. OnpefleneHMfl naKeTOB 
/. IJaKer 3aronoBKa noflKaflpa 

IlaKeT 3aronoBKa noAKaApa ABnaeTca nepBbiM naKeTOM Ka>KAoro noAKaApa 1/1 i/iMeeT 6a30Byio 
CTpyKTypy, M3o6pa>KeHHyio Ha 4>nr.9. IlaKeT 3aronoBKa noAKaApa ncnonb3yeTCfl p,nn 
cnHxpoHM3aL\nM xocTa m Kfii/ieHTa, Ka>KAbiM xoct Aon>KeH MMeTb B03MO>KHOCTb reHepupoBaTb 

AaHHbIM naKeT, B TO BpeMq KaK Ka>KAblM KJIMeHT AOn>KeH MMeTb B03MO>KHOCTb npUHMMaTb M 

MHTepnpeTi/ipOBaTb otot naKeT. KaK mo>kho BMAeTb b oahom Bapi/iam-e ocyujecTBneHi/m no 
cjDnr.9, 3tot Tun naKeTa CTpyKTypn pOBaH TaK, hto nivieeT nona flriMHbi naKeTa, Tuna naKeTa, 
Cny>Ke6Horo cnoBa, Pe3epBnpoBaHHoe 1, flnHHbi noAKaApa, Bepcwn npoTOKona, Hwcna 
noAKaAPOB h Mwcna MeAHaKaAPOB, KaK npaBi/ino, b otom nopHAKe. B oahom Bapnam-e 
ocyLL\ecTBneHna AaHHbifi Ti/in naKeTa, KaK npaBkino, MAeHTMcjDML^MpyeTca KaK naKeT Tuna 15359 
(0x3bff LuecTHaAMaTepi/NHbiM) m ncnorib3yeT npeABapMTeribHO Bbi6paHHyio cjDi/iKCwpoBaHHyK) 
AnnHy, paBHyio 20 6aMTaM, He BKruonaa none a^hhn naKeTa. 

Ka>KAbifi M3 nonsq Tuna naKeTa m nona Cny>Ke6Horo cnoBa ncnorib3yeT 2-6afiTOBoe 3HaneHne 
(16-6nTOBoe L\enoe nucno 6e3 3HaKa). 4-6aMTOBaa KOMGHHaqM^ otmx AByx noneM BMecTe 
o6pa3yeT 32-6nTOBoe cny>Ke6Hoe cjiobo c xoponieM aBTOKoppensqi^neM. B oahom Bapwam-e 
ocyLi^ecTBneHMa cjDaKTMnecKUM cny>Ke6HbiM cjiobom fiBJiaeTca 0x005a3bff, rAe CHanana 
nepeAaiOTca MnaALUMe 16 6mtob b KanecTBe Tuna naKeTa, a nocne oraro nepeAaiOTca caMbie 
CTapujue 16 6mtob. 

none Pe3epBnpoBaHHoe 1 coAep>KMT 2 6aMTa, KOTopbie pe3epBnpyiOT npocrrpaHCTBO nnn 
6yAyLnero Mcnonb30BaHna m, KaK npaBkino, KOHcjDnrypupyiOTca b AaHHbiw MOMem - co BceMn 
6nTaMM, ycTaHOBneHHbiMn b Hynb. Oahmm Ha3HaneHneM 3Toro norm nsnnejcn to, htoGh 
Bbi3biBaTb BbipaBHMBaHne nocneAyKDLi^Mx 2-6aCiTOBbix noiieM c aApecoM 16-6nTOBbix cjiob m 
Bbi3biBaTb BbipaBHMBaHne 4-6aMTOBbix nonew c aApecoM 32-6nTOBbix cjiob. CaMbiM MnaALunw 
6mt pe3epBi/ipyeTCfl a^^ yKa3aHna, nMeeT nn mjim HeT xoct B03MO>KHOCTb aApecai_\nn 
MHoroHncneHHbix ycTpOMCTB KnueHTa. 3HaneHne Hyrib a^h OToro SaiiTa pe3epBnpyeTCsq p,nn 
yKa3aHi/m Toro, hto xoct MMeeT B03MO>KHOCTb pa6o™ ToribKO c oahum ycTpOMCTBOM KnueHTa. 

none flnMHbi noAKaApa coAep>KMT 4 6aMTa i/iHctDopMai^i/ii/i, wnn 3HaneHMM, KOTopbie 3aAaK)T 
KonnnecTBO 6aMTOB Ha noAKaAP- B oahom BapwaHTe ocymecTBneHi/m ^ywahb AaHHoro nona 
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MOweT 6biTb ycTaHOBneHa paBHofi HynK) Ana yKa3am/ia Toro, hto ToribKO oahh noAKaAP 6yAeT 
nepeAaBaTbCfl xoctom nepeA 3aKpbi™eM jiuhmm nepeAanH AaHHbix 1/1 nepexoAOM ee b cocToaHHe 
He3aHsiTOCTM . 3HaHeHne b gtom none MO>KeT 6biTb i/i3MeHeHO AHHaMMHecKM «Ha neTy» bo Bpeivm 
nepexoAa ot OAHoro noAKaApa k cneAyKDujeMy. 3Ta B03MO>KHOCTb none3Ha Ana Toro, HTo6bi 
BbinonH^Tb He3HaHMTeribHbie noACTpOMKi/i BpeivieHHbix cooTHOLuem/M CMHxpoMMnyribcoB Ana 
o6ecneneHna M30xpoHHbix noTOKOB AaHHbix. Ecni/i He aBnaeTca Ae^CTBHTenbHbiM l\\AK naKeTa 
3aroriOBKa noAKaApa, to TorAa KOHTponnep jimhmh nepeAanw AaHHbix AonweH ncnonb30BaTb 
flriMHy noAKaApa npeAbiAyLMero 3aBeAOMO xopomero naKeTa 3aronoBKa noAKaApa Ana oqeHKn 
AnnHbi TeKyu_|ero noAKaApa. 

none BepcMn npoTOKona C0Aep>Ki/iT 2 6bwtb, KOTopbie 3B£\b\ot BepcuK) npoTOKona, 
Mcnorib3yeMyK) xoctom. none BepcMM npoTOKona ycTaHaBni/maeTca b «0» Ana 3aAaHwa nepBOM 
i/inn TeKymeM Bepcni/1 i/icnonb3yeMoro npoTOKona. 3to 3HaneHne 6yAeT M3MeHaTbca bo BpeivieHi/i 
no Mepe C03AaHi/ia hobhx BepcMM v\ y>Ke MOAnctDi/mMpyeTca ao 3HaneHi/m «1» Ana HeKOTopbix 
nonefi Bepci/m. 3HaneHi/ia Bepci/m BepoaTHO i/ini/i b ochobhom 6yAyT npi/iAep>KHBaTbca HOMepa 
TeKymeM Bepci/ii/i Ana AOKyivieHTa OAoGpeHHbix CTaHAapTOB, kotophm oxBaTbmaeT HHTepcfreficbi, 
TaKne KaK Ml/IMfl, KaK 6yAeT i/i3BecTH0. 

none Hucna noAKaAPOB coAep>KHT 2 6aPiTa, KOTopbie 3aAaK>T nopaAKOBbii/i HOMep, 
yKa3biBaK)i_i4i/iii Koni/inecTBO noAKaAPOB, KOTopbie 6binn nepeAaHbi c Hanana MeAnaKaApa. y 
nepBoro noAKaApa MeAnaKaApa Hwcno noAKaAPOB paBHO HynK). 3HaneHne nocneAHero 
noAKaApa MeAnaKaApa paBHO n-1, rAe n - KonwnecTBO noAKaAPOB b MeAnaKaApe. 3HaneHne 
nona Hucna noAKaAPOB paBHO Hi/icny noAKaAPOB, nocnaHHOMy b npeAbiAY^eivi naKeTe 
noAKaApa nnK>c 1, 3a HCKnioneHHeM nepBoro noAKaApa MeAnaKaApa, KOTopbm 6yAeT HMeTb 
Hucno Hynb. 3aivieTbTe, hto, ecni/i flnnHa noAKaApa ycTaHOBneHa b Hynb (yKa3biBaa Ha 
HenepMOAnnecKMii noAKaAP), to TorAa Hi/icno noAKaAPOB TaioKe ycTaHaBnwBaeTca paBHbiM HynK). 

none Hucna MeAnaKaAPOB coAep>Ki/iT 4 6b\atb (32-6i/iTOBoe Menoe ni/icno 6e3 3HaKa), KOTopbie 
3aA3K)T nop^AKOBbiM HOMep, yKa3biBaK)U4MM KonMnecTBO MeA^aKaAPOB, KOTopbie 6binn nepeAaHbi 
c Hanana TeKyu^ero nepeAaBaeivioro MeAnaaneivieHTa i/ini/i MeAnaAaHHbix. nepBbiM MeAnaKaAP 
MeAnaoneivieHTa nivieeT Hwcno MeAnaKaAPOB, paBHoe HynK). Hwcno MeAnaKaAPOB nonynaeT 
npnpai_qeHMe nepeA nepBbiM noAKaAPOM Ka>KAoro MeAnaKaApa n B03Bpai_qaeTca oGpaTHO k HynK) 
nocne Mcnonb30BaHna MaKCi/iManbHoro Hucna MeAnaKaAPOB (HanpiiMep, nucno MeAnaKaApOB 

2 3 ~ 1=4294967295). 3HaneHi/ie Hucna MeAwaiOAPOB MO>KeT 6biTb c6poLueHO, KaK npaBi/ino, b 
nK)6oe BpeMa Xoctom a™ BbinonHeHi/ia Tpe6oBaHi/iM KOHenHoro npuMeHeHi/ia. 

2. Ha/cer 3anoj7HMTe/m 

riaKeTOM 3anonHHTena aBnaeTca naKeT, kotophm nepecbinaeTca Ha ycTpowcTBO KnueHTa, nnii 
c Hero, KOi~Aa HeT APyrow AOCTynHofi mhcJdop Ma 141/1 m, noAnewamei/i nepecbinKe i/ini/i no npaMoi/i, 
wni/i no o6paTHOM nnHMM nepeAani/i AaHHbix. PeKOMeHAyeTca, hto6h naKe™ 3anonHHTena nMenw 
MMHMManbHyio A^inny p,nn AOCTn>KeHnsq MaKCMManbHOM rn6KOc™ npn nocbinKe APyrux naKeTOB, 
KorAa 3to Tpe6yeTca. B caMOM KOHi4e noAKaApa nnn naKeTa MHKancyn^uuM o6paTHOM nnHMM 
nepeAann AaHHbix (cm. Hi/i>Ke) KOHTponnep ni/iHi/11/1 nepeAann AaHHbix ycTaHaBnuBaeT pa3Mep 
naKeTa 3anonHMTena TaKMM, hto6h oh 3anonHSRn ocTawLAeeca npocTpaHCTBO Ana noAAepwaHi/m 
MenocTHOCTM naKeTa. naKeT 3anonHMTena aBnaeTca none3HbiM Ana coxpaHeHMa cornacoBaHwa 
bo BpeMeHM Ha nnHi/in nepeAann AaHHbix, KorAa xoct v\y\v\ KnweHT He nMeK)T MHc|DopMai4MM Ana 
nocbinKM mjim o6MeHa. Ka>KAOMy xocTy m KnueHTy Heo6xoAHMO nocbinaTb m npi/mi/iMaTb AaHHbiki 
naKeT, HTo6bi CAenaTb acjDcjDeKTMBHbiM ncnonb30BaHne MHTepcjDeMca. 

npMMepHbiM Bapi/iaHT ocyLMecTBneHna cjDopMaTa m coAep>KHMoro IHaKeTa 3anonHHTena 
noKa3aHbi Ha cjDnr.10. KaK noKa3aHO Ha cJdht.10, AaHHbiM ™n naKeTa CTpyKTypupOBaH TaK, hto 
MMeeT nona flnMHbi naKeTa, Tuna naKeTa, EafiTOB 3anonHMTena m Ljl/IK. B oahom BapnaHTe 
ocyu4ecTBneHna AaHHbiM Tun naKeTa, KaK npaBMno, MAeHTMcjDMMnpyeTca KaK Tun 0, hto 
yKa3biBaeTca b 2-6aMT0B0M none Tuna. Ei/iTbi Mnn 6aMTbi b none BaMTOB 3anonHMTena coAep>KaT 
nepeMeHHoe KonnnecTBO 3HaneHMM 6htob, Bcex paBHbix HynK), hto6h nonynnTb Tpe6yeMyK) 
AnMHy naKeTa 3anonHMTena. HanMeHbLun£i naKeT 3anonHMTena He C0Aep>KMT 6aMTOB b a3hhom 
none. T.e. naKeT coctomt TonbKO H3 nonew AnMHbi naKeTa, Tuna naKeTa m MUK m b oahom 
Bapnam~e ocyu_|ecTBneHna ncnonb3yeT npeABapi/iTenbHO Bbi6paHHyK) cjDHKCnpoBaHHyK) AnMHy, 
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paBHyjo 6 6aMTais/i, mjim 3HaneHne flni/iHbi naKeTa, paBHoe 4. 3HaneHi/ie MI/IK onpeAenaeTca Ana 
Bcex SaMTOB b naKeTe, BKntonaa none flnnHbi naKeTa, KOTopoe ivio>KeT wcKmonaTbca b 
HeKOTopbix ApyrMx Ti/inax naKeTOB. 
3. natter BweonoTOKa 

naKeTbi Bi/iAeonoTOKa C0Aep>KaT BHAeoAaHHbie Ana oGHOBneHna o6bNHO npaMoyronbHbix 
o6nacTeM ycTpOMCTBa AHcnnea. Pa3Mep gtom o6nac™ MO>KeT 6biTb MMHi/iManbHO paBeH OAHOMy 
nuKcento i/ini/i MaKCHMaribHO - Bceiviy AncnneK). Mo>KeT 6biTb noHTi/i HeorpaHnneHHoe Koni/inecTBO 
OAHOBpeivieHHO OTo6pa>KaeMbix noTOKOB, orpaHi/ni/iBaacb cucTeiviHbiMn pecypcaMii, noTOMy hto 
Becb KOHTeKCT, HeoGxoAHMbiM Ana o~ro6pa>KeHi/m noTOKa, coAep>KHTca b naKeTe Bi/iAeonoTOKa. 
OopiviaT OAHoro Bapi/iam-a ocyi_MecTBneHi/ia naKeTa BnAeonoTOKa (flecKpi/inTop cjDopiviaTa 
BMAeoAaHHbix) noKa3aH Ha cjDnr.11. KaK noKa3aHO Ha cjDnr.11, b oahom BapwaHTe 
ocyLMecTBneHi/m AaHHbii/i ™n naKeTa CTpyKTypi/ipOBaH TaK, hto i/iMeeT nona flni/iHbi naKeTa (2 
6atiTa), Tuna naKeTa, Hfl bClient, flecKpi/inTopa BHAeoAaHHbix, ATpn6yTOB ni/iKcenefi A^cnnea, 
JleBoro Kpaa no oci/i X, BepxHero Kpaa no ocm Y, ripaBoro Kpaa no och X, Hn>KHero Kpaa no 
ocm Y, Hanana XmY, Hncna nwKcenefi, L(HK napaivieTpoB, flaHHbix nwKcenei/i v\ Uy\K AaHHbix 
nHKceneM. flaHHbiii Tun naKeTa, KaK npaBi/mo, i/iAeHTi/icjDi/1141/ipyeTca KaK Tun 16, KOTopbiM 
yKa3biBaeTca b 2-6aMTOBOM none Tuna. B oahom BapnaHTe ocyLMecTBneHi/ia KnweHT yKa3biBaeT 
B03M0>KH0CTb npi/ieMa naKeTa BMAeonoTOKa, wcnonb3ya nona Bo3MO>KHOCTeii cjDopiviaTa RGB 
(KpacHbiM, 3eneHbiM, cmhmm), MOHOxpoMHoro cjDopiviaTa m cjDOpMaTa Y Cr Cb naKeTa 
B03MO>KHOCTeM Kni/ieHTa. 

B oahom BapwaHTe ocymecTBneHi/ia none Hfl bClient coAep>KHT 2 6afiTa MHc|DopMai4MM, 
KOTopbie pe3epBnpyK)Tca a^h Hfl Kni/ieHTa. TaK KaK oto BHOBb pa3pa6oTaHHbm npoTOKon o6MeHa 
AaHHbiMM, clDaKTMHecKMe Hfl KnweHTa eme He aBnaKnxa i/i3BecTHbiMn nni/i He aBnaiOTca 
A0CT3T0HH0 oGMeHMBaeMbiMM. nosTOMy 6hth b 3tom none, KaK npaBuno, ycTaHaBni/iBaKrrca 
paBHbiMM HynK) ao Tex nop, noKa TaKi/ie 3HaneHna l/lfl He 6yAyT i/i3BecTHbi, b to BpeMa 
3HaneHna Hfl MoryT 6biTb BCTaBneHbi i/mn ncnonb30BaHbi, hto aBnaeTca oneBMAHbiM Rnn 
cneMnanncTa b a^hhom o6nac™ TexHi/iKi/i. 3tot >Ke npoqecc b ochobhom 6yAeT AefiCTBHTenbHbiM 
Ana nonefi Hfl Kni/ieHTa, onucaHHbix HM>Ke. 

Ha cjDi/ir.12A-12E noKa3aHbi c|DopMaT i/i coA©P>KHMoe, i/icnonb3yeMbie Rnn peann3ai_|MM 
npnHi4nna Ae^CTBkia npuMepHoro nona HecKpwnTopa BHAeoAaHHbix, KaK ynoMaHyTO BbiLue. Ha 
cjDi/ir.12A-12E none flecKpi/mTopa cjDOpMaTa BHAeoAaHHbix coAep>KMT 2 6aMTa b Bv\p,e 16-6nTOBoro 
Ljenoro nncna 6e3 3HaKa, KOTopoe 3aAaeT cjDOpMaT Ka>KAoro nuKcena b flaHHbix nuKcenew b 
TeKyi_qeM noTOKe TeKyu^ero naKeTa. Bo3mo>kho, hto pa3ni/NHbie naKeTbi BwAeonoTOKa MoryT 
ncnonb30BaTb pa3ni/HHbie cjDopMaTbi AaHHbix nwKceneCi, T.e. ncnonb30BaTb pa3ni/NHbie 3HaneHna 
b none AecKpi/mTopa cjDOpMaTa Bi/iAeoAaHHbix, m aHanori/NHO noTOK (o6nacTb A^cnnea) MO>KeT 
M3MeHaTb cbom cjDopMaT AaHHbix «Ha neTy». OopMaT AaHHbix nMKcenew Aon>KeH 
cooTBeTCTBOBaTb no MeHbLuePi Mepe OAHOMy M3 AeiiCTBMTenbHbix c|DopMaTOB Aifl KnweHTa, 
onpeAeneHHbix b naKeTe B03MO>KHOCTefi KnweHTa. flecKpunTop cjDOpMaTa BHAeoAaHHbix 
onpeAenaeT cjDopMaT nuKcena TonbKO p,nn TeKyu^ero naKeTa, hto He 03HanaeT, hto nocToaHHbiM 
cjDopMaT 6yAeT npoAon>KaTbca ncnonb30BaTbca bo BpeMa cyLAecTBOBaHMa KOHKpeTHoro 
BHAeonoTOKa. 

Ha 4>nr.12A-12D M3o6pa>KeHO to, KaK KOAnpyeTca FlecKpunTop cjDOpMaTa BHAeoAaHHbix. KaK 
ncnonb30BaHO Ha otmx cjDnrypax m b a3hhom BapnaHTe ocymecTBneHna, KorAa 6mth [15:13] 
paBHbi «000», KaK noKa3aHO Ha c|DMr.12A, TorAa Bi/iAeoAaHHbie cocToaT M3 Macon Ba nnKcenew 
MOHOxpoMHoro cjDOpMaTa, rAe KonnnecTBO 6mtob Ha nMKcenb onpeAenaeTca 6nTaMM 3-0 cnoBa 
flecKpwnTopa cjDOpMaTa BHAeoAaHHbix. Bmtn 11-4, KaK npaBi/mo, pe3epBnpyK)Tca a^^ GyAyLqero 
ncnonb30BaHna Mnn npHMeHeHi/iM m ycTaHaBnMBaiOTca b Hynb b AaHHOM CHTya 141/1 1/1. KorAa 6mth 
[15:13] BMecTO 3Toro paBHbi 3HaneHnaM «001», KaK noKa3aHO Ha cjDnr.12B, TorAa 
BHAeoAaHHbie cocToaT H3 MaccHBa MBeTHbix nMKceneti, Ka>KAt>iM H3 kotophx 3aAaeT MBeT 
nocpeACTBOM KapTbi qBeTOB (nanHTpbi). B AaHHOM cnynae 6mtn 5-0 cnoBa flecKpi/inTopa 
cjDOpMaTa BHAeoAaHHbix onpeAenaiOT Koni/inecTBO 6i/itob Ha nHKcenb, m 6nTbi 1 1-6, KaK npaBi/mo, 
pe3epBnpyK)Tca a^^ 6yAyLAero ncnonb30BaHna v\nv\ npi/iMeHeHi/iM m ycTaHaBnwBaiOTca paBHbiMi/i 
Hynio. KorAa BMecTO 3Toro Gmth [15:13] paBHbi 3HaneHnaM «010», KaK noKa3aHO Ha cjDnr.12C, 
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TorAa BMAeoAaHHbie coctoht m3 MaccMBa MBeTHbix nuKcenew, rAe KoriMHecTBO 6mtob Ha 
nuKcerib KpacHoro MBeTa onpeAenaeTca 6MTaMM 11-8, KonMnecTBO 6mtob Ha nMKcenb 3eneHoro 
MBeTa onpeAenaeTCsq 6nTaMM 7-4 m Koni/inecTBO 6mtob Ha nuKcerib CMHero qBeTa onpeAenaeTca 
6nTaivin 3-0. B AaHHOM cnynae cyMMapHoe KonnnecTBO 6mtob b k3>kaom nMKcene npeACTaBnaeT 

5 co6om cyMMy KoriMHecTBa 6mtob, Mcnonb3yeMbix AJ~m KpacHoro, 3eneHoro m cnHero MBeTOB. 
Oah3ko KorAa BMecTO OToro 61/iTbi [15:13] paBHbi 3HaneHMflM mjim crpoKe «011», KaK 
noKa3aHO Ha cjDnr.12D, TorAa BMAeoAaHHbie coctoht m3 Macci/iBa BMAeoAaHHbix b cjDOpiviaTe 4:2:2 
YCbCr c sqpKOCTHOM m MBeTOBOM i/iHcjD0piviai4neM, rAe Koni/iHecTBO 6mtob Ha nuKcerib apkoctm (Y) 
onpeAenaeTca 6MTaMM 11-8, KonMHecTBO 6mtob cocTaBnaiOLAeM Cb onpeAenaeTca 6MTaMM 7-4 n 

10 KoriMHecTBO 6mtob cocTaBna K>u4ePi Cr onpeAermeTca 6nTaMn 3-0. OGmee Koni/inecTBO 6mtob b 
Ka>KAOM nMKcene npeACTaBnaeT co6om cyMMy Kom/iHecTBa 6mtob, Mcnonb3yeMbix nnn KpacHoro, 
3eneHoro m CMHero MBeTOB. CocTaBnsnomMe Cb m Cr nepecbinaKrrca c nonoBMHHOM CKopodbio 
OTHOCMTenbHO Y. Kpoivie Toro, BMAeoTcneTbi b nacTn flaHHbix nuKceneM OToro naKeTa 
opraHM30BaHbi cneAytOLAMM o6pa30M: Cbn, Yn, Crn, Yn+1, Cbn+2, Yn+2, Crn+2, Yn+3..., rne 

15 Cbn m Crn CBH3aHbi c Yn n Yn+1 , m Cbn+2 m Crn+2 CBfl3aHbi c Yn+2 1/1 Yn+3 m t.a- 
Yn, Yn+1, Yn+2 m Yn+3 npeACTaBnaiOT co6om 3HaneHMfl hpkoctm p,nn neTbipex 
nocneAOBaTeribHbix nMKcenefi b oahom CTpoKe cneBa HanpaBO. Ecjim cyujecTByeT HeneTHoe 
KoriMHecTBO nHKcenew b CTpoKe (npaBbifi Kpafi no ocm X - JleBbm Kpafi no ocm X+1) b OKHe, 
yKa3biBaeMbiM naKeTOM BMAeonoTOKa, Torfla 3a 3HaneHneM Y, cooTBeTCTBytOLijn m nocneAHeiviy 

20 nuKceriK) b k3>kaom CTpoKe, 6yAeT cneAOBaTb 3HaneHMe Cb nepBoro nMKcena cneAyioujeM ctpokm 
m 3HaneHne Cr He nocbinaeTca a^* nocneAHero nuKcerib b CTpoKe. PeKOivieHAyeTCfl, HTo6bi 
okho, ncnojib3yK)LAee cfropiviaT Y Cb Cr, Mivieno LunpMHy, KOTopaa cocTaBnaeT neTHoe hmcjio 
nuKceneM. flaHHbie nMKceneM b naKeTe Aon>KHbi coAep>KaTb neTHoe KonnnecTBO nuKceneM. Ohm 
MoryT coAep>KaTb HeneTHoe mjim neTHoe Koni/MecTBO nMKcenefi b tom cnynae, KorAa nocneAHMM 

25 nuKcerib flaHHbix ni/iKcenefi cooTBeTCTByeT nocneAHeiviy nMKcenio ctpokm b ome, 3aAaHHbiM b 
3aronoBKe l~lai<eTa BMAeonoTOKa, T.e. KorAa pacnono>KeHMe X nocneAHero nMKcena b flaHHbix 
nuKceneM paBHO ripaBOMy KpaK) no ocm X. 

KorAa 6mth [15:13] BMecTO OToro paBHbi 3HaHeHMflM «100», TorAa BMAeoAaHHbie coctoht m3 
MaccMBa nMKceneM GafiepoBCKoro cjDopiviaTa, rAe KonMnecTBO 6mtob Ha nMKcenb onpeAenaeTca 

30 6MT3MM 3-0 cnoBa flecKpunTopa cjDopiviaTa BMAeoAaHHbix. Y3op rpynnbi nMKceneM onpeAen5qeTC5q 
6MT3MM 5 m 4, KaK noKa3aHO Ha c|DMr.12E. nop^AOK AaHHbix nMKceneM MO>KeT 6biTb 
ropM30HTanbHbiM MnM BepTMKanbHbiM, m nMKcenM b CTpoKax MnM CTon6i_(ax MoryT nocbinaTbC5i b 
nps^MOM MnM o6paTHOM nop^AKe, m onpeAensqeTca 6MTaMM 8-6. Emtw 11-9 Aon>KHbi 6biTb 
ycTaHOBneHbi b Hynb. Tpynna M3 neTbipex nMKceneM b rpynne nMKceneM b 6aMepoBCKOM 

35 cjDopiviaTe MivieeT cxoactbo c TeM, hto nacTO ynoMMHaeTca KaK eAHHCTBeHHbiM nMKcenb b 
HeKOTopbix TexHonorMs^x M3roTOBneHMsq A^cnneeB. Oah3ko oahh nMKcenb b 6aMepoBCKOM 
c})opMaTe npeACTaBnaeT co6om TonbKO oahh m3 neTbipex qBeTHbix nMKceneM M3 y3opa M03aMKM 
rpynnbi nMKceneM. 

flnsq Bcex nfiTM cfcopiviaTOB, noKa3aHHbix Ha cjD^rypax, Bmt 12, KOTopbiM o6o3HaHaeTcs=i KaK 
40 «P», 3aAaeT, sqBnsqK)TCsi nM MnM HeT OTcneTbi AaHHbix nMKceneM ynaKOBaHHbiMM MnM 

BbipoBHeHHbiMM no 6aMTaM AaHHbiMM nMKceneM. 3HaneHMe «0» b otom none yKa3biBaeT, hto 
Ka>KAbiM nMKcenb b none flaHHbix nMKceneM BbipoBHeH no 6aMTaM c rpaHMi_\eM 63mtob L(l/IMfl. 
3HaneHMe «1» yKa3biBaeT, hto Ka>KAbiM nMKcenb m Ka>KAbiM qBeT b Ka>KAOM nMKcene b flaHHbix 
nMKceneM s^Bn^eTC^ ynaKOBaHHbiM no OTHOiueHMK) k npeAbiAYLMeiviy nMKcenio MnM i_\BeTy b 
45 nMKcene, He ocTaBn^a HeMcnonb30BaHHbix 6mtob. Pa3HOCTb Me>KAy cjDOpiviaTOM BbipoBHeHHbix 
no 6aMTaM m YnaKOBaHHbix AaHHbix nMKceneM noAPo6HO noKa3aHa Ha cJdmt.13, rAe mo>kho s^cho 
BMAeTb, hto BbipoBHeHHbie no 6aMTaM AaHHbie MoryT ocTaBn^Tb HeMcnonb3yeMbie nacTM 
noAKaApa AaHHbix b npoTMBonono>KHOCTb ynaKOBaHHOMy c|3opMaTy nMKceneM, kotophm He 
ocTaBnaeT. 
50 4. riaKer ayflnonoTOKa 

riaKeTbi ayAnonoTOKa nepeHOCHT ayAnoAaHHbie, noAne>KaLAMe BOcnpoM3BeAeHMio 
ayAnocMCTeMOM KnMeHTa, MnM Rnn OTAenbHoro ycTpOMCTBa npeACTaBneHwa ayAHO. Pa3nMHHbie 
noTOKM ayAnoAaHHbix MoryT 6biTb Ha3HaneHbi OTAenbHbiM ayA^OKaHanaivi b 3ByK0B0M CMCTeivie, 
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Hanpi/iMep: neBbii/i-nepeAHMM, npaBbiM-nepeAHi/m, MeHTparibHbiM, neBbiM-3aflHMM m npaBbiM- 
aaflHMM, b 3aBncnM0CTM ot TMna Mcnorib3yeMOM ayflMOCucTeivibi. npeAyci\/iaTpMBaK)TC?i noriHoe 
AonoiiHeHMe ayAHOKaHanoB Ana ronoBHbix TenecjDOHOB, KOTopbie coAepwaT ynynujeHHyK) 
o6pa6oTKy npocTpaHCTBeHHO-aKycTMnecKoro CMmana. KnueHT yKa3biBaeT B03MO>KHOCTb npneMa 
riaKeTa ayqHonoTOKa, Mcnonb3ya nona Bo3MO>KHOCTeM ayAMOKaHana m HacTOTbi ayAnooTcneTOB 
riaKeia B03MO>KHOCTeM KfiMeHTa. OopiviaT riaKeTOB ayAnonoTOKa M3o6pa>KeH Ha cj3nr.14. 

KaK noKa3aHO Ha cjDnr.14, AaHHbm Tun naKeTa CTpyKTypi/ipOBaH b oahom BapMaHTe 
ocymecTBrieHMa TaK, hto MMeeT nonsq flriMHbi naKeTa, Tuna naKeTa, Mfl, bClient, Hfl 
ayAHOKaHana, Pe3epBnpoBaHHoe 1, HMcna ayAnooTcneTOB, Bi/itob Ha OTcneT m ynaKOBKi/i, 
MacTOTbi ayAMOOTcneTOB, L(HK napaivieTpoB, L|Mc|DpoBbix ayAHOAaHHbix n l\\AK ayAHOAaHHbix. B 
oahom BapwaHTe ocyLAecTBneHna AaHHbiM Tun naKeTa, KaK npaBMno, MAeHTMcjDMLjMpyeTCfl KaK 
naKeT Tuna 32. 

none Hfl bClient coaop>kmt 2 6aMTa nHc|DopMai4MM, KOTopaa pe3epBMpyeTC$^ AJ~m Hfl KrineHTa, 
KaK wcnonb3yeTCfl paHee. none Pe3epBnpoBaHHoe 1 coAepwwT 2 6aMTa, KOTopbie 
pe3epBnpyK)TCfl AJ~ia GyAymero Mcnonb30BaHMa m b ochobhom KOHcjDMrypMpyiOTCfl b AaHHbiM 

MOMeHT CO BCeMM 6MTaMM, yCTaHOBJieHHblMM B Hyjlb. 

none Bmtob Ha OTcneT m ynaKOBKi/i coaop>kmt 1 6aiiT b bmao 8-6mtoboi~o Ljenoro HMcna 6e3 
3HaKa, KOTopoe 3aAaeT cjDopiviaT ynaKOBKi/i ayAHOAaHHbix. B o6bNHO ncnonb3yeiviOM cfropMaTe 
Bmth 4-0 onpeAens^KDT Koni/inecTBO 6htob Ha MKM-ayAHOOTcneT. But 5 TorAa 3aAaeT, 
ynaKOBbiBaK)Tca jim v\nv\ uei OTcneTbi Mnc|DpoBbix ayAHOAaHHbix. Pa3HMi4a Me>KAy ynaKOBaHHbiivin 
m BbipoBHeHHbiMM no 6afiTaM ayAnooTcneTaiviM, ncnonb3yK)LAMMM 3Aecb 10-6nTOBbie OTCHe™, 
M3o6pa>KeHa Ha cjDMr.15. 3HaneHne «0» yKa3biBaeT, hto Ka>KAbin 1/IKM-ayAnooTcneT b none 
l_|ncjDpoBbix ayAHOAaHHbix BbipaBHMBaeTca no 6afiTaM c rpaHMMew 6afiT0B MUMfl, m 3HaneHne 
«1» yKa3biBaeT, hto Ka>KAbin nocneAyK>u4MM HKM-ayAHOOTcneT ynaKOBbiBaeTca no OTHOiueHi/iK) k 
npeAbiAyu4BMy ayAHOOTcneTy. 3tot 6mt, KaK npaBMno, flBnaeTca acjDcjDeKTHBHbiM mnbKO TorAa, 
KorAa 3HaneHne, onpeAeiOHHoe b 6nTax 4-0 (KonnnecTBO 6htob Ha HKM-ayAHOOTcneT), He 
flBnaeTca KpaTHbiM BOCbMM. BMTbi 7-6 pe3epBi/ipyK)TCfl t\m OyAymero ncnonb30BaHnsq m, KaK 
npaBMno, ycTaHaBnMBaKrrcfl b 3HaneHMe Hynb. 

5. riaKerbi 3ape3epBupoBaHHbix hotokob 

B oahom BapMaHTe ocymecTBneHMfl TMnbi 1-15, 18-31 m 33-55 naKeTOB pe3epBMpyK>Tca a^^ 
naKeTOB noTOKOB, noAnewaLqMx onpeAeneHMK) p,nn Mcnonb30BaHMH b 6yAy^Mx BepcMsqx MnM 
MOAncjDMKaL(Max naKeTHbix npoTOKonoB, KorAa noTpe6yeTca p,r\9\ pa3nMHHbix BCTpenaeivibix 
npMMeHeHMM. TaioKe oto HBnaeTCfl nacTbio BbinonHeHM^ l_(HIVIfl 6onee tm6kmm m none3HbiM b 
OTHOiueHMM ko Bee \A3w\eH9\\ou\e\AC9\ TexHonorMM m pa3pa6oTKaM CMCTeMbi no CpaBHeHMK) c 
ApyrMMM MeTOAaMM. 

6. llaKeTbi OnpeflenneMoro nonb30BareneM noroKa 

BoceMb TMnoB noTOKOB AaHHbix, M3BecTHbix KaK TMnbi 56-63, pe3epBMpyiOTca a^ 
Mcnonb30BaHMsq b opMTMHanbHbix npMivieHeHM^x, KOTopbie MoryT 6biTb onpeAeneHbi 
M3roTOBMTen^MM oGopyAOBaHMa a™ Mcnonb30BaHM5=i c nMHMeM nepeAanM AaHHbix L(MMfl. Ohm 
M3BecTHbi KaK naKeTbi OnpeAenaeivioro nonb30BaTeneM noTOKa. TaKMe naKeTbi MoryT 
Mcnonb30BaTbca f\nn nio6oM qenM, ho xoct m KnMeHT Aon>KHbi Mcnonb30BaTb TaKMe naKeTbi 
TonbKO b Tex cnynasix, KorAa pe3ynbTaT TaKoro Mcnonb30BaHMsq nsnnejcn oneHb xoponio 
noHMMaeMbiM MnM M3BecTHbiM. KoHKpeTHoe onpeAeneHMe napaivieTpoB m AaHHbix noTOKOB a^^ 
otmx TMnoB naKeTOB ocTaBnsqeTCsq M3roTOBMTen5iM KOHKpeTHoro o6opyAOBaHM« m pa3pa6oTHMKaivi 
MHTepcjDeMCOB, peanM3yK)LAMx TaKMe TMnbi naKeTOB MnM Ao6MBaK)LAMxc5q mx npMMeHeHMM. 
HeKOTopbie npMMepHbie Mcnonb30BaHM^ naKeTOB onpeAen^eMoro nonb30BaTeneM noTOKa 
npeAHa3HaneHbi a™ nepeAanM TecTOBbix napaMeTpoB m TecTOBbix pe3ynbTaTOB, AaHHbix 
33BOACKOM KanM6poBKM m opMrMHanbHbix AaHHbix cneqManbHoro Mcnonb30BaHMa. OopMaT 
naKeTOB onpeAen^eMoro nonb30BaTeneM noTOKa, Mcnonb3yeMbiM b oahom BapMaHTe 
ocyLnecTBneHMfl, M3o6pa>KeH Ha cjDMr.16. KaK noKa3aHO Ha cJOMr.16, AaHHbiM TMn naKeTa 
CTpyKTypMpOBaH TaK, hto MMeeT nonn flnMHbi naKeTa (2 6aMTa), TMna naKeTa, HOMepa l/lfl 
bClient, napaMeTpoB noTOKa, \jy\K napaMeTpoB, flaHHbix noTOKa m L(HK AaHHbix noTOKa. 

7. riaKerbi Kaprbi qBeroB 
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naKeTbi KapTbi MBeTOB 3aAaiOT coAep>KMMoe Ta6nni4bi npeo6pa30BaHnn KapTbi MBeTOB, 
ncnonb3yeMOM p,nn npeACTaBneHna LjBeTOB una KnneHTa. HeKOTopbie npuMeHeHna MoryT 
noTpeGoBaTb KapTy MBeTOB, KOTopaa 6onbLue, neM KonnnecTBO AaHHbix, KOTopoe MOweT 6biTb 
nepeAaHO b oahom naKeTe. B otmx cnynaax MoryT nepecbinaTbca MHoronncneHHbie naKeTbi 
Kap™ MBeTOB, npn otom Ka>KAbin c pa3nnnHbiM noAnaGopoM KapTbi MBeTOB nocpeACTBOM 
ncnonb30BaHnsq nonen CMemeHnfl n AJ~inHbi, onncaHHbix Hn>Ke. OopMaT riaKeTa KapTbi MBeTOB b 
oahom BapnaHTe ocyLMecTBneHna M3o6pa>KeH Ha cjDnr.17. KaK noKa3aHO Ha cjDnr.17, AaHHbin ™n 
naKeTa CTpyKTypnpOBaH TaK, hto nMeeT nona flnnHbi naKeTa, Tuna naKeTa, 1/lfl hClient, 
Hncna aneivieHTOB KapTbi MBeTOB, CMemeHnfl KapTbi MBeTOB, L|l/1K napaivieTpoB, flaHHbix KapTbi 
MBeTOB n l\\AK AaHHbix. B oahom Bapnam-e ocyiAecTBrieHnsq AaHHbin ™n naKeTa, KaK npaBnno, 
MAeHTMcjDHMnpyeTca KaK naKeT Tuna 64 (naKeT c(D0pMaTa BMAeoAaHHbix n KapTbi MBeTOB), KaK 
3aAaHO b none ™na naKeTa (2 6anTa). Knnem - yKa3biBaeT B03MO>KHOCTb npneMa naKeTOB 
KapTbi MBeTOB, ncnonb3yfl nona Pa3Mepa KapTbi MBeTOB n Pa3pHAH0CTn KapTbi MBeTOB naKeTa 

B03MO>KHOCTeM KnneHTa. 

8. naKeTbi MHKancyn^MM odpaTHOM jihhmm nepe/iaHM /jaHHbix 

B npi/iMepHOM BapnaHTe ocyi_MecTBneHnsi b o6paTHOM HanpaBneHnn AaHHbie nepecbinaiorcfl c 
Mcnonb30BaHneM naKeTa MHKancyrmMnn o6paTHon hmhum nepeAann AaHHbix. nocbinaeTca naKeT 
no np^Mon nnHnn nepeAann AaHHbix n pa6oTa (HanpaBneHne nepecwmn) jimhmm nepeAann 
AaHHbix L(l/IMfl MeH^eTca nnn peBepcnpyeTca b cepeAUHe OToro naKeTa, TaK hto naKeTbi MoryT 
nepecbinaTbcsq b o6paTHOM HanpaBneHnn. <t>opMaT naKeTa HHKancyn^MHM oGpaTHon nnHnn 
nepeAann AaHHbix b oahom Bapnam-e ocymecTBneHnfl M3o6pa>KeH Ha cjDnr.18. KaK noKa3aHO Ha 
cjDnr.18, AaHHbm Tun naKeTa CTpyKTypnpOBaH TaK, hto nMeeT nona flnnHbi naKeTa, Tuna 
naKeTa, Mfl hClient, cDnaroB o6paTHOM nnHnn nepeAann AaHHbix, flennTenn oGpaTHon ckopocti/i 
nepeAann, flnnHbi peBepcnpoBaHna nepeAann 1, flnnHbi peBepcnpoBaHna nepeAann 2, LJUK 
napaMeTpoB, Bcex Hynen 1, PeBepcnpoBaHi/m nepeAann 1, naKeTOB o6paTHbix AaHHbix, 
PeBepcnpoBaHna nepeAann 2 n Bcex Hynen 2. B oahom BapnaHTe ocymecTBJieHnfl AaHHbin Tnn 
naKeTa, KaK npaBnno, nAeHTncfcnMnpyeTCfl KaK naKeT Tnna 65. flrm BHewHero pe>KnMa Ka>KAbin 
xoct Aon>KeH nMeTb B03MO>KHOCTb reHepnpoBaTb stot naKeT n npnHnMaTb AaHHbie, n Ka>KAbin 
KiineHT Aon>KeH nMeTb B03MO>KHOCTb npnHnMaTb n nocbinaTb AaHHbie Ha xoct, nTo6bi 
3cjDc(DeKTnBH0 ncnonb30BaTb Tpe6yeMbin npoTOKon n pe3ynbTnpyK)Lnyio CKopocTb. Peann3aMHfl 
AaHHoro naKeTa nBnneicn Heo6fl3aTenbHon t\nn BHyTpeHHero pe>KnMa, ho naKeT nHKancyn^MHH 
o6paTHon nnHnn nepeAann AaHHbix ncnonb3yeTca f\nn Toro, nTo6bi xoct npnHnMan AaHHbie ot 
KiineHTa. 

KoHTponnep nnHnn nepeAann AaHHbix L(l/IMfl pa6oTaeT oco6biM o6pa30M npn nocbiriKe 
naKeTa nHKancyn^Mnn o6paTHon nnHnn nepeAann AaHHbix. L|l/IMfl nMeeT CTpo6-cnrHan, 
KOTopbin b ochobhom BcerAa B036y>KAaeTCfi xoctom b KanecTBe KOHTponnepa nnHnn nepeAann 
AaHHbix. Xoct paGoTaeT TaK, KaK ecnn 6bi oh nepeAaBan Hynb a™ Ka>KAoro 6nTa nacTen 
PeBepcnpoBaHnsq nepeAann n naKeTOB o6paTHbix AaHHbix naKeTa 1/lHKancynaMnn o6paTHon 
nnHnn nepeAann AaHHbix. Xoct nepeKnronaeT cnman MDDI_Strobe Ha Ka>KAon rpaHnMe 6nTa bo 
BpeMa AByx nepnoAOB BpeMeHn peBepcnpoBaHna nepeAann n bo BpeMa, BbiAeneHHoe nnn 
naKeTOB oGpaTHbix AaHHbix. T.e. xoct nepeKnionaeT MDDI_Stb c Hanana nona Bcex Hynen 1 ao 
OKOHnaHna nona Bcex Hynen 2. (3Ta pa6oTa aHanornnHa Ton, KaK ecnn 6bi oh nepeAaBan 
AaHHbie c OAHnMn Hyn^Mn.) 

Xoct BbiKnionaeT CBon nnHenHbie ApanBepw cnmana AaHHbix LJUMfl n b ochobhom 
oGecnennBaeT, nTo6bi OHn 6binn nonHOCTbK) BbiKnioneHbi ao nocneAnero 6nTa nona 
PeBepcnpoBaHnsq nepeAann 1, n 3aTeM noBTopHO BKnwnaeT CBon nnHenHbie ApanBepbi bo 
spew\9\ nona PeBepcnpoBaHna nepeAann 2 n b ochobhom o6ecnennBaeT, nTo6bi ApanBepbi 6binn 
nonHOCTbK) noBTopHO BKnioneHbi ao nocneAnero 6nTa nonsq PeBepcnpoBaHna nepeAann 2. 
KnneHT cnnTbiBaeT napaMeTp flnnHbi peBepcnpoBaHnsi nepeAann n B036y>KAaeT cnmanbi 
AaHHbix b HanpaBneHnn xocTa HenocpeACTBeHHO nocne nocneAnero 6nTa b none 
PeBepcnpoBaHnsq nepeAann 1. T.e. KnneHT TaKTnpyeT HOBbie AaHHbie Ha nnHnio nepeAann 
AaHHbix no onpeAeneHHbiM nepeAHnM c|DpOHTaM CTpo6a Ml/lMfl, KaK 3aAaHO b onncaHnn 
coAep>KnMoro naKeTa Hn>Ke, n b APyroM MecTe. KnneHT ncnonb3yeT napaMeTpbi flnnHbi naKeTa n 
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flnMHbi peBepcupoBaHMsq nepeAanM, htoGh nonynMTb CBeneuwn o npoAon>KMTenbHOCTM BpeivieHu, 
npeAOCTaBiieHHOM eiviy AJ~m nocbinKn naKeTOB Ha xoct. KnMem - mokbt nocnaTb naKeTbi 
3anoriHHTejisq mjim B036yAHTb jimhmm AaHHbix HyneBbiM cocTO^HMeM, KorAa y Hero HeT AaHHbix 
Ana nepecbiriKM Ha xoct. Ecnn jimhum AaHHbix B036y>KAaK>TCfl HyneM, to xoct MHTepnpe™pyeT 
3to KaK naKeT c HyneBOM atimhom (HeAeiiCTBMTenbHafl ATiMHa) m xoct 6onbLiie He npMHMMaeT 
HHKaKi/ie APyrne naKeTbi ot KnMeHTa b TeneHwe TeKymero naKeTa HHKancyns^Mnn o6paTHOM 
nnHMM nepeAanM AaHHbix. 

B oahom BapwaHTe ocymecTBneHMfl none 3anpoca o6paTHOM jimhmm nepeAanM AaHHbix 
naKeTa 3anpoca KnueHTa m coctoahmfi MO>KeT Mcnonb30BaTbca AJ~m MHcjDopMMpOBaHMsi xocTa o 
KoriMHecTBe 6aMT0B, KOTopoe Heo6xoAHMO Kni/ieHTy b riaKeTe MHKancyn^i_|MM o6paTHoi/i jimhum 
nepeAanM AaHHbix ajih nocbiiiKM AaHHbix o6paTHO Ha xoct. Xoct AenaeT nonbiTKy 
yAOBJieTBOpMTb 3anpoc nocpeACTBOM BbiAeneHnsq no MeHbiueM Mepe OToro KonMnecTBa 63mtob b 
riaKeTe MHKancyn?n4Ma o6paTHOM hmhum nepeAanM AaHHbix. Xoct MOweT nocnaTb 6onee OAHoro 
naKeTa MHKancynflijMM o6paTHOM nnHnn nepeAanM AaHHbix b noAKaApe. KnueHT MO>KeT nocnaTb 
naKeT 3anpoca KnueHTa n coctoahma nonTM b nK)6oM MOMeHT BpeivieHM, m xoct 6yAeT 
MHTepnpeTi/ipOBaTb napaivieTp 3anpoca o6paTHOM ni/iHi/in nepeAanM AaHHbix KaK cyivuviapHoe 
KonnnecTBO 6aiiTOB, 3anpaujMBaeMbix b oahom noAKaApe- 

9. naKeTbi B03MOMHOC TOM KfWeHTa 

XocTy Heo6xoAHMO 3HaTb bo3mo>khoctm KnueHTa (Ancnnea), c kotopnm oh BbinonH^eT o6ivieH 
AaHHbiMM, hto6n CKOHcjDMrypupoBaTb ni/iHHK> nepeAanM AaHHbix xocT-KnneHT, KaK npaBwno, 
onTMManbHbiM wnw Tpe6yeMbiM o6pa30M. PeKOMeHAyeTca, hto6h py\cunev\ nocbinan riaKeT 
B03MO>KHOCTeM KnueHTa Ha xoct nocne AOCTi/iweHwa CMHxpoHM3ai4nn npaMOM nnHi/ii/i nepeAanM 
AaHHbix. nepeAana TaKoro naKeTa cnMTaeTca Heo6xoAMMOM, KorAa 3to 3anpaLUMBaeTCsq xoctom, 
ncnonb3ya <t>nai~M o6paTHoii ni/iHMM nepeAanM AaHHbix b riaKeTe MHKancyns^MM o6paTHOM nMHMM 
nepeAanM AaHHbix. naKeT B03is/io>KHOCTeM KnMeHTa Mcnonb3yeTCsq nnn MHcjDOpMMpOBaHMsi xocTa o 

B03MO>KHOCTflX KnMeHTa. flnfl BHeiUHerO pe>KMMa Ka>KAblM XOCT AOn>KeH MMeTb B03MO>KHOCTb 

npMHMMaTb otot naKeT, m Ka>KAbiM KnMeHT Aon>KeH MMeTb B03MO>KHOCTb nocbinaTb otot naKeT, 
hto6w nonHOCTbK) Mcnonb30B3Tb AaHHbiM MHTepcjDeMC m npoTOKon. PeanM3ai_(M^ AaHHoro naKeTa 
nsnnercn Heo6fl3aTenbHOM Rnn BHyTpeHHero pe>KMMa, TaK KaK bo3mo>khoctm KnMeHTa, TaKoro 
KaK A^cnneM, KnaBMaTypa MnM APyroe ycTpOMCTBa BBOAa-BbiBOAa, b AaHHOM cnynae y>Ke 
Aon>KHO 6biTb npaBMnbHO onpeAeneHO m M3BecTHO xocTy b momoht npoM3BOACTBa MnM c6opKM b 
eAUHCTBeHHbiM KOMnoHeHT MnM 6noK HeKOToporo TMna. 

OopMaT naKeTa Bo3MO>KHOCTeM KnMeHTa b oahom BapMaHTe ocyLAecTBneHMa M3o6pa>KeH Ha 
c|DMr.19. KaK noKa3aHO Ha cJdmt.19, p,r\9\ 3Toro BapMaHTa ocyLqecTBneHM^ AaHHbiM TMn naKeTa 
CTpyKTypMpOBaH TaK, hto MMeeT nona flnMHbi naKeTa, TMna naKeTa, \AP, cClient, BepcMM 
npoTOKona, MMHMManbHOM BepcMM npoTOKona, Bo3MO>KHOCTeM ckopoctm nepeAanM AaHHbix, 
Bo3MO>KHOCTeM TMna MHTepcjDeMca, KonMnecTBa anbTepHaTMBHbix A^cnneeB, Pe3epBMpOBaHHoe 
1, LLlMpMHbi pacTpoBoro M3o6pa>KeHMfl, BbicoTbi pacTpoBoro M3o6pa>KeHMsq, LLlMpMHbi OKHa 
AMcnnea, BbicoTbi OKHa A^cnnesq, Pa3Mepa KapTbi i_|BeTOB, Pa3paAHOCTM Kap™ i_(BeTOB cjDopMaTa 
RGB, Bo3MO>KHOCTeM cjDopMaTa RGB, Bo3MO>KHOCTeM MOHOxpoMHoro cjDopMaTa, 
Pe3epBMpoBaHHoe 2, Bo3MO>KHOCTeM cfropMaTa Y Cr Cb, Bo3MO>KHOCTeM 6aiiepoBCKoro 
cjDopMaTa, Pe3epBMpOBaHHoe 3, Bo3MO>KHOCTeM cbomctb KnMeHTa, MaKCMManbHOM nacTOTbi 
BMAeoKaAPOB, MMHMManbHOM nacTOTbi BMAeoKaAPOB, MMHMManbHOM nacTOTbi noAKaAPOB, 
Emkoctm 6ycjDepa ayAHO, Bo3MO>KHOCTeM ayA^OKaHana, Bo3MO>KHOCTeM nacTOTbi ayAnooTcneTOB, 
Pa3peujeHM5q ayAnooTcneTOB, Pa3peujeHM5i OTcneTOB MMKpocjDOHa, Bo3MO>KHOCTeM nacTOTbi 
OTcneTOB MMKpocjDOHa, OopMaTa AaHHbix KnaBMaTypbi, OopMaTa AaHHbix yKa3aTenbHoro 
ycTpOMCTBa, TMna 3aiAMTbi coAep>KMMoro, Ha3BaHM^ M3roTOBMTensi, KoAa npoAyKTa, 
Pe3epBMpOBaHHoe 4, CepMMHoro HOMepa, HeAenM M3roTOBneHMsq, ToAa M3roTOBneHMsi m Uy\K. B 
npMMepHOM BapMaHTe ocymecTBneHMfl AaHHbiM TMn naKeTa, KaK npaBMno, MAeHTMcjDMMMpyeTca 
KaK naKeT TMna 66. 

10. naKeTbi flaHHbix KnaBnarypbi 

naKeT AaHHbix KnaBMaTypbi Mcnonb3yeTca Rnn nocbinKM AaHHbix KnaBMaTypbi c ycTpOMCTBa 
KnMeHTa Ha xoct. Mo>KeT Mcnonb30BaTbca 6ecnpoBOAHasi (MnM npoBOAna^) KnaBMaTypa 
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coBMecTHO c pa3nnHHbiMn Ancn/ie^MM mjim ayAHoycTpoiiCTBaMM, BKHKDnaa b ce6n, HO He 
orpaHMHMBasqcb i/imi/i, BMfleoAMcnneM/ycTpoiiCTBO npeACTaBJieHna ayAno, yciaHOBneHHoe Ha 
ronoBe. riaKeT AaHHbix KnaBi/iaTypw nepeAaeT AaHHbie KnaBi/iaTypbi, npi/mi/iMaeMbie ot oahoi"o M3 
HecKoribKnx M3BecTHbix KnaBwaTyponoAo6Hbix ycTpOMCTB, Ha xoct. 3tot naKeT TaK>Ke MO>KeT 
ncnorib30BaTbC5q Ha npaMofi jimhmm nepeAani/i AaHHbix Ana nocbinKi/i AaHHbix Ha KnaBnaTypy. 
KnueHT yKa3biBaeT B03MO>KHOCTb nocbiriKM n npneivia naKeTOB AaHHbix KnaBMaTypbi, Mcnonb3ya 
none AaHHbix KnaBnaTypbi b riaKeTe B03MO>KHOCTeM Kni/ieHTa. 

OopMaT riaKeTa AaHHbix KnaBnaTypbi noKa3aH Ha cjDnr.20 m coa©P>kht i/i3MeHaeMoe 
KoriMHecTBO 6awTOB MHclDopMaMUM c KnaBi/iaTypbi i/ini/i AJifl nee. KaK noKa3aHO Ha cjDnr.20, AaHHbm 
Tun naKeTa CTpyKTypupOBaH TaK, hto nivieeT nona flnMHbi naKeTa, Tuna naKeTa, l/lfl bClient, 
OopiviaTa AaHHbix KnaBHaTypbi, flaHHbix KnaBMaTypbi n LJUK. 3Aecb AaHHbiM Tun naKeTa, KaK 
npaBuno, MAeHTnc|DML|MpyeTca KaK naKeT Tuna 67. 

Hfl bClient npeACTaBrmeT co6om 3ape3epBnpoBaHHoe none, KaK m paHbiue, v\ l\\AK 
BbinonH^eTca no BceM 6aMTaM naKeTa. none OopiviaTa AaHHbix KnaBMaTypbi coAepwi/iT 2- 
6atiTOBoe 3HaHeHne, KOTopoe onucbiBaeT cjDopiviaT AaHHbix KnaBnaTypbi. Bi/iTbi 6-0 Aon>KHbi 5biTb 
MAeHTMHHbiMM nofiio OopMaTa AaHHbix KnaBMaTypbi b naKeTe B03M0>KH0CTefi Kni/iem-a. 3to 
3HaneHne He Aon>KHO paBHATbca 127. Bhtn 15-7 pe3epBi/ipyK)TCfl AJ~m GyAymero ncnonb30BaHna 
m, nooTOMy b HacTOHLnee Bpeivia ycTaHaBJiMBaiOTCsq b Hynb. 

//. naKerbi flaHHbix yKa3aTetfbHoro ycrpoiiCTBa 

naKeT AaHHbix yKa3aTenbHoro ycTpoiiCTBa i/icnonb3yeTca b KanecTBe cnoco6a, CTpyKTypbi 
Mnn cpeACTBa a^^ nocbinKM MHC|Dopiviai4HM o nono>KeHnn c 6ecnpoBOAHOM Mbinin i/inn APyroro 
yKa3aTenbHoro ycTpoiiCTBa c Kni/iem-a Ha xoct. JJaHHbie TaK>Ke MoryT nocbinaTbca Ha 
yKa3aTenbHoe ycTpoMCTBO no npsqMOM jimhi/im nepeAani/i AaHHbix, ncnonb3ysq otot naKeT. 
ripuMepHbiii cfcopiviaT naKeTa AaHHbix yKa3aTenbHoro ycTpoficTBa noKa3aH Ha cjDnr.21 i/i coa6P>kmt 
i/i3MeHfleivioe Koni/necTBO 6afiTOB i/mc|DopMai4i/ii/i c yKa3aTenbHoro ycTpoi/iCTBa urn Rnn Hero. KaK 
noKa3aHO Ha cjDnr.21, AaHHbiM Tun naKeTa CTpyKTypn poBaH TaK, hto nivieeT nona flnnHbi 
naKeTa, Tuna naKeTa, Hfl bClient, OopiviaTa yKa3aTenbHoro ycTpOMCTBa, flaHHbix 
yKa3aTenbHoro ycTpoiiCTBa m L(HK. B npwMepHOM BapnaHTe ocyu_|ecTBneHn?i otot Tun naKeTa, 
KaK npaBuno, i/iAeHTi/ic(Di/iL\i/ipyeTC?i KaK naKeT Tuna 68 b 1-6afiTOBOM none Ti/ina. 

12. llaKeTbi 3aKpbiTMfi jihhhm nepe/?aw /jannb/x 

naKeT 3aKpbiTi/m nnHMn nepeAanw AaHHbix nocbinaeTca c xocTa KnueHTy b KanecTBe cnocoGa 
Mnn cpeACTBa Rnn yKa3aHna Toro, hto AaHHbie n CTpo6 LJUMfl 6yAyT BbiKnioneHbi m nepeBeA6Hbi 
b cocTOHHi/ie «cn«HKM» c Manofi noTpe6naeMOM MOLqHOCTbio. 3tot naKeT none3eH aj~ih 3aKpbiTkm 
nnHi/in nepeAani/i AaHHbix h okohomum noTpe6naeMOM molijhocth nocne nepecbinKM 
HenoABM>KHbix pacTpoBbix M3o6pa>KeHMM c Mo6nnbHoro ycTpOMCTBa o6ivieHa AaHHbiMM Ha 
AHcnnew, wnn KorAa b HacTOfiLAi/iM MOMeHT 6onbiue HeT wHcjDopMaqi/iH p,r\9\ nepecbinKM c xocTa Ha 
Kni/ieHT. HopManbHa?i pa6oTa B03o6HOBnaeTca, K0i~Aa xoct CHOBa nocbinaeT naKeTbi. nepBbiM 
naKeTOM, nocbinaeivibiM nocne «cnsqHKM», ABnaeTCfl naKeT 3aronoBKa noAKaApa. OopiviaT naKeTa 
cocTOflHMfl KnweHTa a™ OAHoro Bapi/iam-a ocyLi^ecTBneHM^ noKa3aH Ha dpwr.22. KaK noKa3aHO 
Ha cjDnr.22, AaHHbiM Tun naKeTa CTpyKTypi/ipOBaH TaK, hto nivieeT nonsi flnnHbi naKeTa, Tuna 
naKeTa, L|HK v\ Bcex Hyneti. B oahom BapwaHTe ocymecTBneHmi AaHHbiii Tun naKeTa, KaK 
npaBuno, MAeHTMc(DMi_|MpyeTC5i KaK naKeT Tuna 69 b 1-6aMTOBOM none Tuna. 

none a^hhw naKeTa ncnonb3yeT 2 6aMTa p,nn 3aAaHna oGmero KonnnecTBa GaMTOB b naKeTe, 
He BKnionaa none a^hhn naKeTa. B oahom BapwaHTe ocymecTBneHnsq flni/ma naKeTa AaHHoro 
naKeTa 3aBncnT ot Tuna HHTepcfceiica wnw pe>KMMa nwHun nepeAanw AaHHbix, Ae^CTByiOLi^ero b 
tot MOMeHT, KorAa nocbinaeTCsq naKeT 3aKpbiTi/m ni/iHMi/i nepeAanw AaHHbix. nooTOMy Ti/inoBaa 
AnnHa naKeTa CTaHOBMTC?i paBHoti 20 6aMTaM a^^ pe>KMMa Tuna 1 (22 6aiiTa b cyMMe b 
naKeTe), 36 6aMTaM a^^ pe>KMMa Tuna 2 (38 6aiiTOB b cyMMe b naKeTe), 68 6aMTaM a^^ 
ni/iHMM nepeAanM AaHHbix b pe>KMMe Tuna 3 (70 6aiiTOB b cyMMe b naKeTe) m 132 6aCiTaM p,n9\ 
pe>KMMa Tuna 4 (c 134 6aMTaMM b cyMMe b naKeTe). 

none Bcex Hynew ncnonb3yeT nepeMeHHoe KonnnecTBO 63mtob Rnn oGecneneHym Toro, hto 
cumanw MDDI_Data HaxoAflTca Ha ypoBHe nornnecKoro Hyna b TeneHMe AOCTaTOHHoro 
BpeMeHM, HTo6bi no3BonnTb KnueHTy HanaTb BOCCTaHOBneHi/ie TaKTOBbix MMnynbcoB, ncnonb3ysq 
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TonbKO MDDI_Stb nepeA BbiKnioneHi/ieM ni/meiiHbix Apai/iBepoB xocTa. flni/ma nona Bcex HyneM 
3aBncnT ot Tuna MHTepc|D6Mca urin pe>KMMa pa6oTbi ni/mi/ii/i nepeAani/i AaHHbix, AeficTByidnero b 
tot MOMeHT, KorAa nocbinaeTca l~lai<eT 3aKpbiTi/m jimhhm nepeAanw AaHHbix. flriMHa nona Bcex 
Hynew npeAHa3HaneHa aih nonyneHi/m 64 MMnynbcoB Ha MDDI_Stb aj~ih jik>6om ycTaHOBKn Tuna 
MHTepcjDePica. nooTOiviy AJiHHa nona Bcex Hynefi nnn Ka>KAoro ™na nHTepcjDeMca CTaHOBi/iTca 
paBHOM 16 6aMTaM p,n9\ Tuna 1, 32 6afiTaM nnn Tuna 2, 64 6afiTaM p,nn Tuna 3 m 128 6atiTaM 
Ana Tuna 4. 

none MI/IK ncnorib3yeT 2 6aMTa, KOTopbie C0Aep>KaT 16-6i/iTOBoe \jy\K 63mtob c flni/mbi naKeTa 
AO Tuna naKeTa. 

B coctohhhi/i «cns^HKM» c ManoM noTpe6nsqeMOM MOU-jHOCTbK) ApaMBep MDDI_DataO 
BbiKJiKDHaeTC^ b BbicoKOi/iMneAaHCHoe cocTOAHwe, HaHHHaa nocne 16-48-ro 141/iKna i/mi/i i/iMnynbca 
MDDIStb nocne nocneAHero 6nTa norm Bcex Hynefi. flna jimhmm nepeAann AaHHbix Tnna-2, 
Ti/ma-3 i/mi/i Tnna-4 cwmanbi MDDI_Data1 - MDDI_DataPwr7 TaioKe nepeBOAflTca b 
BbicoKOMMneAaHCHoe cocTOAHi/ie b tot >Ke MOMem - BpeivieHM, KorAa BbiKntonaeTca ApaMBep 
MDDI DataO, TaK iok xoct mjim Kni/ieHT MoryT Bbi3BaTb «npo6y>KAeHne» jimhhm nepeAann AaHHbix 
L|l/IMfl H3 cocTOHHi/m «cn5^HKM», KaK oni/icaHO b APyroM MecTe, hto npeACTaBrmeT co6om 
KJiK>HeBoe ynyHi_ueHi/ie m npei/iMyujecTBO HacTOfli_i_|ero M3o6peTeHM5q. 

KaK onucaHO b onpeAeneHi/m nonn Bcex Hynefi, MDDI Stb nepeKntonaeTCfl b TeneHi/ie 64 
Mmkjiob, cneAyK>LL^nx 3a CCB nona L\\AK naKeTa 3aKpbiTi/m ni/mi/iki nepeAani/i AaHHbix, HTo6bi 
cnocoGcTBOBaTb opraHi/i30BaHHOMy 3aKpbiTi/iK) b KOHTponnepe KnueHTa. Oahh 141/iKn 
npeACTaBrmeT co6om nepexoA H3 HH3Koro b BbicoKoe cocTO^Hne, 3a KOTopbiM cneAyeT nepexoA 

H3 BblCOKOrO B HI/13KOe COCTOflHkie, l/ini/l nepeXOA H3 BblCOKOrO B HM3KOe COCTOflHI/ie, 3a 

KOTopbiM cneAyeT nepexoA H3 HM3Koro b BbicoKoe cocTOHHwe. nocne nocbinKH nona Bcex Hynefi 
BbiKmonaeTCsi Apaiteep MDDI Stb b xocTe. 
13. llaKeTbi 3anpoca mweHTa m coctosjhm^ 

XocTy Heo6xoAHMO He6onbwoe Koni/inecTBO MH4)opMai4MM ot KnueHTa, hto6h oh Mor 
CKOHctDnrypnpoBaTb nnHMio nepeAanM AaHHbix xocT-Kni/ieHT b ochobhom onTHManbHbiM o6pa30M. 
PeKOMeHAyeTca, htoGh Kni/iem - nocbinan oahh naKeT 3anpoca KnueHTa v\ cocTOflHi/m Ha xoct b 
Ka>KAOM noAKaApe. Kni/iem - Aon>KeH nocbinaTb otot naKeT b KanecTBe nepBoro naKeTa b naKeTe 
MHKancyns^MMn o6paTHOM nnHMM nepeAann AaHHbix, hto6w rapaHTi/ipoBaTb ero HaAe>KHyK) 
AOCTaBKy xocTy. flocTaBKa OToro naKeTa TaK>Ke BbinonHneTCfl npi/i 3anpoce xoctom, i/icnonb3ya 
<t>nari/i o6paTHOM ni/iHi/ii/i nepeAanw AaHHbix b naKeTe MHKancyn^i_inn oGpaTHOM nMHMM nepeAanw 
AaHHbix. naKeT 3anpoca KnueHTa i/i cocTOflHi/m i/icnonb3yeTca f\nn Toro, htoGn cooGujaTb xocTy 
olum6km i/i cocTO^Hne. flnsq pa6oTbi bo BHeixiHeM pe>Ki/iMe Ka>KAbiM xoct Aon>KeH HMeTb 
B03MO>KHOCTb npi/iHMMaTb otot naKeT, m Ka>KAbiM Kni/ieHT Aon>KeH MMeTb B03MO>KHOCTb nocbinaTb 
otot naKeT, hto6h npaBMnbHO nnn onTMManbHO ncnonb30BaTb npoTOKon L(HMfl. Xotsi oto TaioKe 
peKOMeHAyeTCsq, hto6n {\r\n BHyTpeHHefi pa6oTbi, T.e. BHyTpeHHi/ix xoctob m BHyTpeHHux 
KnueHTOB, Aon>KHa 6biTb noAA©P>KKa OToro naKeTa, 3to He Tpe6yeTca. 

OopMaT naKeTa 3anpoca KnueHTa m cocto^hm^ noKa3aH Ha cj3nr.23. KaK noKa3aHO Ha 
cJdmt.23, AaHHbm Tun naKeTa CTpyKTypMpOBaH TaK, hto nivieeT nona flnnHbi naKeTa, Tuna 
naKeTa, Mfl cClient, 3anpoca o6paTHOM nnHi/in nepeAanw AaHHbix, H3MeHeHna B03MO>KHOCTeM, 
3aHsqTOc™ KnueHTa, Mwcna olum6ok L(HK m L(HK. 3tot ™n naKeTa, KaK npaBi/mo, 
MAeHTnc|DHL(npyeTCsi KaK naKeT Tuna 70 b 1-6aMTOBOM none Tuna m TMnMHHO ncnonb3yeT 
npeABapnTenbHO Bbi6paHHyK) 4)HKCnpoBaHHyK) pjwAwy , paBHyio 12 6aMTaM. 

none 3anpoca o6paTHOM ni/iHMM nepeAani/i AaHHbix MO>KeT ncnonb30BaTbc^ f\nn 
1/iHcjDopMi/ipoBaHi/m xocTa o Koni/inecTBe 6aMTOB, KOTopoe Heo6xoAHMO KnueHTy b naKeTe 
m h Kan cyn?i 141/1 n o6paTHOM nnHnn nepeAann AaHHbix Rnn nocbinKn AaHHbix o6paTHO Ha xoct. Xoct 
Aon>KeH npeAnpnH?iTb nonbiTKy yAOBneTBopeHi/m 3anpoca nocpeACTBOM BbiAeneHMa no MeHbLuefi 
Mepe OToro KonnnecTBa 6aMTOB b naKeTe MHKancyn^mMn o6paTHOM ni/iHi/11/1 nepeAann AaHHbix. 
Xoct MO>KeT nocnaTb 6onee OAHoro naKeTa MHKancynsqqMsq o6paTHoii ni/iHi/11/1 nepeAanw AaHHbix b 
noAKaApe, HTo6bi pa3MecTi/iTb AaHHbie. KnweHT MO>KeT nocnaTb naKeT 3anpoca KnueHTa m 
cocTOAHi/m b nK)6oM MOMeHT BpeMeHi/i, 1/1 xoct 6yAeT MHTepnpeTMpoBaTb napaMeTp 3anpoca 
o6paTHOM ni/iHi/11/1 nepeAanw AaHHbix KaK cyMMapHoe Koni/inecTBO 6ai?iTOB, 3anpaLUMBaeMbix b 
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oahom noAKaApe. Hi/iwe noKa3aHbi AonoriHMTeribHbie noAPo6HOc™ n KOHKpeTHbie npi/iMepw Toro, 
ksk AaHHbie o6paTHOM jimhmm nepeAanw AaHHbix nocbinawTca o6paTHO Ha xoct. 

14. Ha/cerb/ nepecbinKH duroBbix 6jiokob 

naKeT nepecbinKn 6nTOBbix 6jiokob o6ecnennBaeT cpeACTBO, CTpyKTypy urn cnoco6 nnn 
npOKpyTKM oGnacTew Ancnnea b jik>6om HanpaBneHnn. flncnnen, KOTopwe o6naAaK)T TaKofi 

B03MO>KHOCTbK), C006l_l4aK)T 06 3T0M B03MO>KHOCTI/l 6MTOM 0 norm MHA^KaTOpOB B03MO>KHOCTeM 

cbomctb Ancnnesq riaKeTa B03M0>KH0CTeM KrmeHTa. <t>opMaT AJ~m OAHoro Bapi/iaHTa 
ocymecTBrieHMa riaKeTa nepecbiriKM 6i/iTOBbix 6noKOB noKa3aH Ha cjDnr.24. KaK noKa3aHO Ha 
cjDnr.24, AaHHbiw Tun naKeTa CTpyKTypMpOBaH TaK, hto MMeeT norm flni/mbi naKeTa, Tuna 
naKeTa, Mfl hClient, BepxHero reBoro 3HaneHi/m X, BepxHero neBoro 3HaneHi/m Y, LUi/ipi/iHbi 
OKHa, BbicoTbi OKHa, nepeMemeHUfl OKHa no ocm X, nepeMemeHi/m oma no ocm Y i/i L|HK. 
flaHHbm Tun naKeTa, KaK npaBi/mo, i/ia©hti/ic|dm 141/1 pyeTesi KaK naKeT Tuna 71 m b oahom BapnaHTe 
ocymecTBneHi/m ncnonb3yeT npeABapwTenbHO BbiGpaHHyio cjDMKCupOBaHHyK) AJ~inHy, paBHyK) 15 
6aMTaM. 

norm ncnorib3yK>TCfl Arm 3aAaHMfl 3HaneHHM KOopAHHaT XmY BepxHero neBoro yrna OKHa, 
noAnewamero nepeMemeHHK), Limpi/mbi m BbicoTbi OKHa, noAnewaLnero nepeMemeHHK), m 
KonnnecTBa nMKcenew, Ha KOTopoe okho aoj~i>kho 6biTb nepeMeujeHO ropn30HTaribHO n 
BepTMKanbHO cooTBeTCTBeHHO. l~lono>KMTeribHbie 3HaHeHna nocrieAHMx AByx nonefi Bbi3biBaK)T 
nepeivieLAeHMe oma BnpaBO m bhm3, a OTpni4aTeribHbie 3HaneHkm Bbi3biBaK>T nepeMeLqeHne 

BfieBO l/l BBepX COOTBeTCTBeHHO. 

15. naKeTbi 33JWBKM pacrpoBofi odfiacTH 

l~laKeT 3annBKM pacTpoBofi o6rac™ o6ecnennBaeT cpeACTBO, CTpyKTypy mjim cnoco6 t\ns\ 
nerKOM MHML4najiM3ai4MM o6nac™ A^cnnea oahmm LjBeTOM. flMcnneM, KOTopbie o6raAaK)T TaKofi 

B03MO>KHOCTbK>, C006lJ4aK>T 06 3T0M B03MO>KHOCTM 6HTOM 1 UOH9\ HHAHKaTOpOB B03MO>KHOCTeil 

cbomctb KfineHTa naKeTa B03MO>KHOCTe£i Kni/ieHTa. Oahh BapwaHT ocyu4ecTBJieHM^ a™ cjDopiviaTa 
naKeTa 3anMBKM pacTpoBOM oGnacTi/i noKa3aH Ha cjDnr.25. KaK noKa3aHO Ha cjDnr.25, b otom 
cnynae AaHHbiM ™n naKeTa CTpyKTypMpOBaH TaK, hto MMeeT noun flnwHbi naKeTa, Tuna 
naKeTa, l/lfl hClient, BepxHero neBoro 3HaneHH5q X, BepxHero neBoro 3HaneHi/ifl Y, LUnpnHbi 
OKHa, BbicoTbi OKHa, flecKpunTopa cjDOpMaTa AaHHbix, 3HaneHi/m ni/iKcerm 3anMBKM o6nacTn n 
L(MK. flaHHbiM Tun naKeTa, KaK npaBMiio, MAeHTnc|DMi4MpyeTCsq KaK naKeT Tuna 72 b 1-6afiTOBOM 
none Tuna m ncnonb3yeT npeABapi/iTenbHO Bbi6paHHyK> cjDi/iKCi/ipOBaHHyio p,n\AHy, paBHyK) 17 
6afiTaM. 

16. naKeTbi 3anMBKM pacrpoBb/M y3opoM 

naKeT 3annBKM pacTpoBbiM y3opoM o6ecnennBaeT cpeACTBO v\nv\ CTpyKTypy nerKOM 
MHML4nann3aL|MM oGnacTM A^cnnea npeABapi/iTenbHO Bbi6paHHbiM y3opoM. flncnjien, KOTopbie 
o6naAaK>T t3kom B03MO>KHOCTbK>, coo6LAaK)T 06 3tom bo3mo>khoctm 6mtom 2 norm 
Bo3MO>KHOCTeM cbomctb Kiii/ieHTa naKeTa B03MO>KHOCTeM KnueHTa. BepxHMM neBbiti yrori y3opa 
3ani/iBKi/i BbipaBHMBaeTCsi c BepxHUM neBbiM ymoM OKHa, noA-ne>KaLi_iero 3annBKe, ecni/i ToribKO 
ropn30HTaribHoe hum BepTMKaribHoe CMemeHi/ie y3opa He paBHO HyjiK). Ecnn okho, noAJie^au^ee 
3ariMBKe, 6onee wi/ipoKoe mhm 6onee BbicoKoe, neM y3op 3anMBKM, TorAa y3op MO>KeT 

nOBTOpflTbCfl HeCKOHbKO pa3 B rOpM30HTaJlbHOM MTIM BepTHKanbHOM HanpaBfieHMM A^^ 3aJlHBKM 

OKHa. npaBaa mjim HM>KH^5q nacTb nocneAnero noBTopaeMoro y3opa no Heo6xoAHMOCTM 
o5pe3aeTca. Ecjim okho MeHbiue, neM y3op 3annBKM, TorAa npaBa^ CTopoHa mjim HM>KH5qa nacTb 
y3opa 3anMBKM MO>KeT o6pe3aTbcsq a^^ pa3MeLAeHnsq b OKHe. 

Ecnii ropn30HTaribHoe CMeu_|eHne y3opa He paBHO HyriK), TorAa nMKceriM Me>KAy JieBOM 
ctopohom OKHa m xieBOM CTopoHOM nriK)c ropn30HTaiibHoe CMeLAeHMe y3opa 3annBaK)Tca 
KpaMHMMi/i npaBbiMn ni/iKcens^Mi/i y3opa. ropn30HTaribHoe CMeL^eHne y3opa aoh>kho 6biTb 
MeHbiue LunpuHbi y3opa. AHanorMHHO, ecni/i BepTMKaribHoe CMemeHne y3opa He paBHO HyriK), 
TorAa nMKcenn Me>KAy BepxHeti ctopohom OKHa h BepxHeM ctopohom nnjoc BepTMKaribHoe 
CMeLqeHMe y3opa 3annBaK)TC^ KpaMHi/iMM hm>khmmm nMKcen^Mn y3opa. BepTHKaribHoe CMeLqeHMe 
y3opa aoti>kho 6biTb MeHbiue BbicoTbi y3opa. 

Oahh Bapi/iaHT ocyLnecTBneHi/m a^^ cjDOpMaTa naKeTa 3annBKM pacTpoBbiM y3opoM noKa3aH 
Ha cjDnr.26. KaK noKa3aHO Ha 4)nr.26, AaHHbiM Tun naKeTa CTpy KTy p m po Ba h TaK, hto MMeeT 
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nonfl flriMHbi naKeTa, Tuna naKeTa, Hfl hClient, BepxHero neBoro 3HaneHMfl X, BepxHero 
neBoro 3HaneHMfl Y, LUnpuHbi OKHa, BbicoTbi OKHa, LUnpuHbi y3opa, BbicoTbi y3opa, 
ropn30HTaribHoro CMeu^eHMsq y3opa, BepTMKanbHoro CMeu^em/m y3opa, flecKpnnTopa cjDopiviaTa 
AaHHbix, LJHK napaivieTpoB, AaHHbix nMKcenefi y3opa n L(HK AaHHbix nMKcenefi. B HeKOTopbix 
Bapi/iaHTax ocymecTBneHM^ AaHHbm ™n naKeTa, KaK npaBMno, MAeHTi/ic|Di/i 141/1 pyeTC^ KaK naKeT 
Tuna 73 b 1-6aPiTOBOM none Tuna. 

17. riSK&Tbl K3H3J13 £[3HHb/X JlkfHkIM o6m&H3 /J3HHb/MM 

l~lai<eT KaHara AaHHbix jiuhmm o6ivieHa AaHHbiMM o6ecnenMBaeT CTpyKTypy, cpeACTBO mjim 
cnocoG aj~ih KnueHTa, MMeKDLqero BbNHcnuTeribHyK) B03MO>KHOCTb BbicoKoro ypoBHs^, TaKoro KaK 
riL4n, p,ns\ BbinoriHeHMsi o6ivieHa AaHHbiMM c 6ecnpoBOAHbiM npneMonepeAaTHHKOM, t3kmm KaK 
coTOBbiM TenecjDOH mjim 6ecnpoBOAHoe ycTpowcTBa nopTa AaHHbix. B AaHHOM cnynae nnHnsq 
nepeAann AaHHbix LJUMfl Ae^CTByeT KaK o6bNHbiM bhcokockopocthom MHTepcjDeMC Me>KAy 
ycTpOMCTBOM oGMeHa AaHHbiMM m BbHMcriMTenbHbiM ycTpOMCTBOM c MoGmibHbiM AHcnneeM, i~Ae 
3tot naKeT TpaHcnopTMpyeT AaHHbie Ha KaHaribHOM ypoBHe onepaMMOHHOM cucTeivibi aj~ia 
ycTpOMCTBa. Hanprnviep, otot naKeT Mor 6bi Mcnonb30BaTbCfl, ecriM Be6-6pay3ep, KnueHT 
oneKTpOHHOM noHTbi mjih Becb nLin 6bin 6bi BCTpoeH b MoGnribHbiM Ancnnew. flucnnen, KOTopbie 
o6naAaK)T TaKOM B03MO>KHOCTbK) 5 coo6u4aK)T 06 3tom bo3mo>khoctm 6mtom 3 nona 

B03MO>KHOCTeM CBOMCTB KJll/ieHTa llaKeTa B03MO>KHOCTeM KnueHTa. 

OopMaT BapnaHTa ocyLnecTBneHMfl p,nn naKeTa KaHana AaHHbix jimhum o6ivieHa AaHHbiMM 
noKa3aH Ha cjDnr.27. KaK noKa3aHO Ha c|Dnr.27 5 AaHHbiM Tun naKeTa CTpyKTypupOBaH TaK, hto 
MMeeT nona flnMHbi naKeTa, Tuna naKeTa, l/lfl hClient, LJI/IK napaivieTpoB, flaHHbiMM hmhum 
o6ivieHa AaHHbiMM m LJI/IK AaHHbix o6MeHa. B oahom BapMaHTe ocyLnecTBneHMa AaHHbiM TMn 
naKeTa, KaK npaBMno, MAeHTMcjDMLjMpyeTCsi KaK naKeT TMna 74 b none TMna. 

18. ridKerbi cocto&hmb nMTdHMB flucnfien 

naKeT cocTOHHMfl nMTaHMsi Ancnnefl oGecnenMBaeT CTpyKTypy, cpeACTBO mjim cnoco6 A-na 

pa3MeLAeHM?1 KOHKpeTHblX ynpaBfl^eMblX KnMeHTOM MJIM CBfl3aHHblX C KJlMeHTOM, nOAKflHDHeHHblX 

annapaTHbix cpeACTB mjim annapaTHbix cpeACTB Kom-ponnepa b cocTO^HMe c ManbiM 
noTpe6neHMeM molijhoctm, KorAa KJiMeHT, TaKOM KaK py\cnnev\, He Mcnonb3yeTca mjim HaxoAMTca 
b TeKyu^eM aKTMBHOM Mcnojib30BaHMM, HTo6bi MMHMMM3MpOBaTb noTpe6neHMe molahoctm 
cucTeMOM mjim MCTomeHMe CMCTeMHbix pecypcoB. naKeT TaKoro TMna flBnaeTca HaM6onee 
none3HbiM p,nn npMMeHeHMM MHTepcjDeMca mjim CTpyKTypw MHTepcjoeMca m npoTOKona b 
KOHcjDi/irypai-iMflx mjim pa6oTe bo BHeixiHeM pe>KMMe. B t3kmx npMMeHeHM^x 6onee Bepo^THO, hto 
BHeiuHee ycTpoMCTBO pa6oTaeT c orpaHMneHHbiMM pecypcaMM nMTaHMsq, TaKMMM KaK 6aTapeM, 
mjim MMeeT APyrMe orpaHMneHMa Ha nMTaHMe mjim OTHOiueHMe k HeMy, HanpMMep neperpeB b 
orpaHMneHHbix npocTpaHCTBax m T.n., TaK hto Tpe6yeTca MMHMMajibHoe pa6onee cocTOHHMe 
Ana nepMOAOB 6e3A©^TenbHOCTM MnM HeMcnonb30BaHMfi. B oahom BapMaHTe ocymecTBneHMfl 
KnMeHT yK33biBaeT B03MO>KHOCTb OTBeTa Ha naKeTbi cocTOHHMH nMTaHM^ Ancnnea, Mcnonb3ya 

6MT 9 nonfl 1/lHAMKaTOpOB B03MO>KHOCTeM CBOMCTB KnMeHTa naKeTa B03MO>KHOCTeM KnMeHTa. 

<t>opMaT OAHoro BapMaHTa ocymecTBneHM^ &r\9\ naKeTa coctoahma nMTaHMa AHcnnea noKa3aH 
Ha cjDMr.28. KaK noKa3aHO Ha 4)Mr.28, b oahom BapMaHTe ocyLi^ecTBneHMa AaHHbiM TMn naKeTa 
CTpyKTypMpoBaH TaK, hto MMeeT nona flnMHbi naKeTa, TMna naKeTa, MR hClient, CocTOflHMfl 
nMTaHM^ m l_|l/IK. flaHHbiM TMn naKeTa, KaK npaBMno, MAeHTMcjDMi^MpyeTca KaK naKeT TMna 75 b 2- 
6aMTOBOM none TMna. 2-6aMTOBoe none Mfl hClient coa©P>kmt MHc|DopMaLiMK) MnM 3HaHeHM^, 
KOTopbie pe3epBMpyK)Tca a^i^ Hfl KnMeHTa, Mcnonb3yeMoro, KaK yKa3aHO paHee. TaK KaK oto 
none, KaK npaBMno, pe3epBMpyeTca a^^ 6yAyLA©ro Mcnonb30BaHM$q, TeKyLqee 3HaneHMe 
ycTaHaBnMBaeTca Ha Hynb nocpeACTBOM ycTaHOBKM 6mtob b «0», xot^ oho MO>KeT 
Mcnonb30BaTbca cneqManMCTOM b AaHHOM o6nacTM TexHMKM a^^ nepecwnKM Tpe6yeMOM 

MHCjDOpMai^MM. 

none cocTO^HMa nMTaHM^, b a3hhom cnynae 2 6aMTa, 3aAaeT MHctDOpMai^Mio, Mcnonb3yeMyK> 
Ansq ycTaHOBKM 3aAaHHoro ycTpOMCTBa, nacTM annapaTHbix cpeACTB MnM oGopyAOBaHM^, 
CB^3aHHoro c KnMeHTOM, TaKoro KaK A^cnneM, b 3aAaHHoe cocTO^HMe nMTaHMsi. npM 
Mcnon b30B3HMM a^^ A^cnneeB Bmt 0 OToro nona 3aAaeT, npMMeH^eTca nv\ MnM HeT naKeT k 
ocHOBHOMy A^cnneK) MnM k anbTepHaTMBHOMy A^cnneK). EcnM 6mt 0 paBeH 1 , TorAa naKeT 
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npwiviei-meTCfl k ochobhomy AMcnneK). Ecjim 6mt 0 paBeH 0, Torfla naKeT npMMeHaeTca k 
anbTepHaTMBHOMy A^cnneK), 3aAaBaeMOMy 6nTaMn 11-8. But 1 pe3epBnpyeTca p,nn 6yAyu4ero 
i/icnorib30Bai-infl m, KaK npaBMJio, y CTa h a bji m Ba eTCfl b Hynb. 

BuTbi 3-2 nonfl Coctoahma nnTaHM5i 3Bf\B\OT cocTO^HMe nnTaHM5i Ancnnea, Bbi6npaeMoro 
6nTaMi/i 11-8 m 6mtom 0. KorAa Ei/iTbi [3:2] MMeK)T 3HaHeHne «00», Bbi6paHHbiM Ancnnew He 
0CBeu4aeTca m Aon>KeH noTpeGrmTb MMHMManbHyK> BeriMHMHy molmhoctm, m He rapaHTupyeTCsq, 
hto coAep>KMMoe 6ycjDepa ioapob 6yA6T coxpaHHTbcsq bo Bpeivm OToro coctohhmh. KorAa BuTbi 
[3:2] MMeK)T 3HaneHne «01», Bbi6paHHbiM Ancnnew He ocBemaeTca n noTpeGnaeT MUHMMaribHyK) 
BeriMHMHy molmhoctm, m rapaHTupyeTCsq, hto coAep>KMMoe 6ycjDepa KaAPOB 6yAeT coxpaHHTbca bo 
Bpeivm OToro coctoahma. flwcnneM ivioweT noTpe6nsrrb 6ojibiue molmhoctm b otom coctosrhmm, 
neivi b cocto^hmm 00. KxiMeHT MO>KeT yKa3biBaTb B03M0>KH0CTb noAA©p>KKM coctoahma 01 npw 

nOMOLMM 6mT3 10 nOJlfl 1/lHAMKaTOpOB B03MO>KHOCTeM CBOMCTB KJIMeHTa riaKeTa B03MO>KHOCTeM 

KiiMeHTa. KorAa Bmth [3:2] noj~m Coctoahma riMTaHMa MMeK>T 3HaneHMe «10», Bbi6paHHbiM 
AMcnneM ocBeLnaeTCfl m OTo6pa>KaeT M3o6pa>KeHMe M3 CBH3aHHoro c hmm 6yc|Depa KaAPOB. 
3HaneHMe «11» i\nn Bmtob [3:2] npeACTaBnaeT co6om 3ape3epBMpoBaHHoe 3HaneHMe mjim 
cocTOsqHMe f\ns\ 6yAyLnero Mcnonb30BaHMa m He Mcnojib3yeTCsq. 

Cnei4MaxiMCTy b ashhom oGnacTM TexHMKM noHflTHO, hto, xota Han6onee none3HO A-nfl 
AMcnneMHbix npMMeHeHMM, Mcnorib30BaHMe oraro naKeTa He orpaHMHMBaeTC^ AaHHbiM 
M3o6peTeHneM ToribKO Ancnne^MM v\ MoryT 6biTb APyrMe npnivieHeHMa, KOHCjDMrypai4i/iM mjim 
CMTyaMMM, b KOTopbix MO>KeT 6biTb Heo6xoAHMbiM mjim TpeGoBaTbcsq ynpaBneHMe nMTaHMeM b 
OTHOLueHMM APyrwx annapaTHbix aneivieHTOB, c kotophmm Mcnonb3yeTC^ LJUMfl, mjim KOTopbie 
KiiMeHT ynpaBn^eT mjim c kotophmm oh BbinojiHaeT o6ivieH AaHHbiMM. B otmx cnynaax 
onMcaHHbie Bbiiue Bmth MoryT MMeTb noAo6Hbie cjDyHKMMM, ho MoryT 3KTMBM3Mp0BaTb ocHOBHbie 
m BTopocTeneHHbie M3 t3kmx oneivieHTOB, mjim ycTaHaBriMBaTb ypoBHM riMTaHMsi m T.n., hto 

nOHflTHO. 

Bmtw 1 1-8 noj~m Coctoahma nMTaHM^ o6pa3yK)T 4-6MTOBoe Menoe hmcjio 6e3 3HaKa, KOTopoe 
3aAaeT aribTepHaTMBHbiM Ancnjiefi, k KOTopoiviy npMMeHaeTCsi cocTO^HMe riMTaHMsi. Bmt 0 
ycTaHaBfiMBaeTCs^ Ha 3HaneHMe norMnecKoro Hyna, htoGh kjimoht MHTepnpeTMpoBan 6mth 11-8 
b KanecTBe HOMepa aribTepHaTMBHoro AHcnnea. Ecjim 6mt 0 paBeH 1 , TorAa 6mtn 1 1-8 paBHbi 
HyjiK). 

BMTbi 7-4 m Bmtn 15-12 pe3epBMpyK)TC?i p,nn 6yAyLijero Mcnorib30BaHM5R m, KaK npaBMno, 
ycTaHaBJiMBaK)TC5i Ha ypoBeHb mjim 3HaneHMfl nomnecKoro Hyna pj\n TeKyu^Mx npMMeHeHMM mjim 
pa3pa6oTOK. 

2-6aMTOBoe none L(HK 3aAaeT mjim coa©P>kmt L(I/1K Bcex 6aMTOB b naKeTe, BKnK>Haa flJiMHy 
naKeTa. 

19. riaKerbi Bb/no/iHeHtin nepexofla Ha mn 

l~laKeT BbinojiHeHMH nepexoAa Ha tmii npeACTaBn^eT co6om cpeACTBO, CTpyKTypy mjim cnoco6 
AJisq Mcnoj~ib30BaHMfl xoctom, HTo6bi noAaBaTb KOMaHAy KJiMeHTy Ha nepexoA b pe>KMM, 
3aAaBaeMbiM b ashhom naKeTe. 3to npeACTaBJiaeT co6om OAHy M3 ycTaHOBOK ™na MHTepcjDeMca, 
noAAep>KMBaeMbix KJiMeHTOM, KaK onMcaHO b naKeTe B03MO>KHOCTeM KJiMeHTa. Xoct m kjimcht 
AOji>khn nepeKfiKJHMTbca Ha 3aAaBaeMbiii TMn MHTepcjDeMca np^MOM m o6paTHOM jimhmm nepeAa^M 
AaHHbix HenocpeACTBeHHO nocjie Toro, KaK nocbmaeTC^ otot naKeT. cDopiviaT OAHoro BapMaHTa 
ocymecTBJieHMH A^^ naKeTa BbinojiHeHM^ nepexoAa Ha TMn noKa3aH Ha cjDMr.29. Xocth m 
KJiMeHTbi, KOTopbie noAABp>KMBaK)T TMn MHTepcjDeMca Kpoivie TMna 1, Aon>KHbi o6ecnenMBaTb 
noAA^P>KKy 3Toro naKeTa. O6bNH0 peKOMeHAyeTC5q, hto6h xoct CHMTbiBaji naKeT 3anpoca 
KJiMeHTa m cocto^hm^ HenocpeACTBeHHO nepeA Teivi, KaK oh nocbmaeT naKeT BbinojiHeHMe 
nepexoAa Ha TMn, a^^ noATBep>KAeHM5q Toro, hto kjimcht HaxoAMTC5q b CMHxpoHM3Me c xoctom. 

KaK noKa3aHO Ha cjDMr.29, b oahom BapMaHTe ocyLAecTBJieH \A9\ AaHHbiM TMn naKeTa 
CTpyKTypMpOBaH TaK, hto MMeeT non^ flnMHbi naKeTa, TMna naKeTa, TMna MHTepcjDeMca, 
Pe3epBMpOBaHHoe 1, 3anojiHMTerm 33a©P>kkm m L|l/lK. flaHHbiM TMn naKeTa, KaK npaBMno, 
MAeHTMcjDMi^MpyeTCsi KaK naKeT TMna 77 b 2-6aMTOBOM none TMna m Mcnonb3yeT npeABapMTenbHO 
Bbi6paHHyK) cjDMKCMpOBaHHyK) A^inHy, paBHyK) 6 6aMTaM, BHe noneM Ajimhw naKeTa m 
3anojiHMTena 33abp>kkm. 
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B oflHOM Bapi/iai-rre ocyLnecTBneHi/m none Tuna MHTepcfreiica wcnonb3yeT 1-6afiTOBoe 
3HaneHne A-na noATBep>KAeHMa HOBoro Tuna wm~epc|Deiica, noAnewamero ncnorib30BaHMK) mjim 
npnivieHeHMK) nnn jimhmh nepeAani/i AaHHbix. 3HaHeHne b otom none 3aAaeT nni/i npeACTaBnaeT 
Tun MHTepcjDetica cneAyromkiM o6pa30M. BwTbi 2-0 onpeAenaiOT Tun MHTepcfrefica, noAnewamHM 
ncnonb30BaHHK> Ha npaiviOM ni/iHwn nepeAani/i AaHHbix, npi/ineivi 3HaneHi/ie 1 03HanaeT v\nv\ 3aAaeT 
nepexoA b pe>KMM Tuna 1; 3HaneHne 2 - nepexoA b pe>KHM Tuna 2, 3HaneHne 3 - nepexoA b 
pe>KMM Tuna 3, v\ 3HaneHi/ie 4 - nepexoA b pe>KMM Tuna 4. Bhth 5-3 onpeAenaKrr Tun 
MHTepcjDeMca, noAnewaiAWM ncnonb30BaHHK> Ha o6paTHofi ni/iHi/iw nepeAani/i AaHHbix, npi/ineivi 
3HaneHne 1 03HanaeT i/ini/i 3aAaeT nepexoA b pe>KMM Tuna 1, 3HaneHi/ie 2 - nepexoA b pe>KMM 
Tuna 2, 3HaneHne 3 - nepexoA b pe>Ki/iM Tuna 3, m 3HaneHi/ie 4 - nepexoA b pe>KHM Tuna 4. 
BMTbi 0, 6 m 7 b HacT05iu4ee Bpeivm pe3epBwpyK>TCfl Ana GyAyLAero ncnonb30BaHna h KaK 
TaKOBbie oGbHHO ho Heo6si3aTenbHO ycTaHaBni/iBaK>Tca Ha ypoBeHb nori/inecKoro Hyna. 

none 3anonHMTenR 3aAep>KKM 6bino C03AaH0 KaK cpeACTBO, CTpyKTypa v\v\\a cnoco6 AJ~m 
npeAOCTaBneHne bo3mo>khoc™ noAroTOBKM i/ini/i KOHcjDMrypupOBaHi/ifi AOCTaTOHHoro BpeivieHM co 
CTopoHbi cucTeivibi Ana Knwem-a i\nn nepeKntoneHHfl Ha ncnonb30BaHne v\nv\ ycTaHOBneHi/m Ha 
ncnonb30BaHne hobnx ycTaHOBOK ™na i/iHTepcjDeiica b Hanane naKeTa, KOTopbifi cneAyeT 
HenocpeACTBeHHO nocne naKeTa BbinonHeHHa nepexoAa Ha Tun MHTepcjDeCica. 3to none 
C0Aep>KMT rpynny 63mtob i/inw 8-6nTOBbix 3HaHeHMM, KOTopbie Bee ycTaHaBnMBaiOTca wni/i paBHbi 
ypOBHK) v\nv\ 3HaneHMK) nornnecKoro Hyna. Koni/inecTBO 6aiiTOB, ncnonb3yeivibix b AaHHOM none, 
Bbi6npaeTca TaKMM, hto oho npuBOAUT k TOMy, hto A^inHa OToro nona OKBMBaneHTHa 64 
MMKnaM MDDI Stb. flnMHa nona 3anonHMTena 3aAep>KKi/i ocHOBbiBaeTca Ha ycTaHOBKe ™na 
MHTepcjDeMca nps^MOM ni/iHMi/i nepeAann AaHHbix, KOTopaa paBHa 16 6afiTaM Rnn Tuna 
MHTepcjDekica npaiviofi nnHi/in nepeAani/i AaHHbix Tuna 1, 32 6afiTaM Ana ™na MHTepcjDeMca Tuna 
2, 64 6aMT3M A-na Tuna MHTepcjDeMca Tuna 3, h 128 6ai/\Taw\ npi/i 3aAaHnn unw wcnonb30BaHi/in 
Tuna MHTepcjDeMca npaMofi ni/iHi/iw nepeAann AaHHbix Tuna 4. 

none Pe3epBnpoBaHHoe 1 (b AaHHOM cnynae 1 6afiT) pe3epBi/ipyeTca a™ GyAymero 
ncnonb30BaHnsq npn coo6LMeHnn HHcfropMam/m. Bee 6nTbi b otom none, KaK npaBi/mo, 
ycTaHaBnnBaK)TC5i Ha ypoBeHb nori/inecKoro Hyna. Ha3HaHeHi/ieM TaKMx nonefi b HacTOflLnee 
Bpeivia 9\Bn9\eTC9\ to, hto6h Bbi3biBaTb BbipaBHMBaHMe Bcex nocneAyK)Li|Mx 2-6aMTOBbix nonew c 
aApecoM 16-6nTOBbix cnoB m Bbi3biBaTb BbipaBHi/iBaHwe 4-6aiiTOBbix nonefi c aApecoM 32- 
6nTOBbix cnoB. none L(HK (b AaHHOM cnynae 2 6aMTa) C0Aep>KMT 16-6nTOBbiM l_(HK Bcex 6awT0B 
b naKeTe, BKnK)Haa flnMHy naKeTa. 

20. riaKerbi B/cnfo^eHMfi npnMbix ayflMOKaHanoB 

3tot naKeT o6ecnennBaeT CTpyKTypy, cnoco6 nnn cpeACTBO, KOTopbie no3Bon^K)T xocTy 
BKnK>naTb i/inw BbiKnK)naTb ayA^OKaHanbi b KnweHTe. 3Ta B03MO>KHOCTb aBnaeTca none3HOM, TaK 
hto Kni/iem - (HanpMMep, A^cnnew) MOxeT OTKn K>HMTb nMTaHne ot ycunMTeneM 3ByKOBOM nacTOTbi 
nnii noAoGHbix cxeMHbix oneivieHTOB f\nn skohommm ni/iTaHMsi, KorAa HeT ayAno f\nn BbiBOAa 
xoctom. 3to 3HannTenbHO TpyAHee ocymecTBHTb He^BHbiM o6pa30M, npocTO ncnonb3ysq 
n p m cy tctb m e Hnn OTcyTCTBue ayA^onoTOKOB b KanecTBe MHAHKaTopa. CocTO^HneM no 
yMonnaHHK), KorAa Ha CMCTeiviy KnweHTa noAaeTca nMTaHne, ^BnaeTca to, hto BKnK>neHbi Bee 
ayAnoKaHanbi. <t>opiviaT OAHoro Bapwam-a ocymecTBneHM^ naKeTa BKnK)HeHna np^Mbix 
ayAHOKaHanoB noKa3aH Ha cjDnr.30. KaK noKa3aHO Ha cjDnr.30, AaHHbiM Tun naKeTa 
CTpyKTypupOBaH TaK, hto MMeeT nona flniiHbi naKeTa, Tuna naKeTa, Hfl hClient, MacKn 
BKnKDneHMsq ayAnoKaHana m L(l/IK. 3tot Tun naKeTa, KaK npaBwno, nAeHTucjDM 141/1 pyeTca KaK naKeT 
Tuna 78 b 1-6aMTOBOM none Tuna n ncnonb3yeT npeABapMTenbHO BbiGpaHHyK) cjDMKCMpOBaHHyK) 
AnnHy, paBHyK) 4 6aMTaM. 

21. llaKeTbi vacTOTbi ayflfifoorcveroB o6paTHOM jjhhmm nepe/jaw /jannb/x 

3tot Ti/in naKeTa oGecneni/iBaeT CTpyKTypy, cnoco6 unw cpeACTBO, KOTopbie no3BonaK)T 

XOCTy BKn K>H3Tb \AH\A Bbl KnK)H3Tb ayAHOKaHanbl B Kni/ieHTe. 3Ta B03MO>KHOCTb nsnnercn 

none3HOM, TaK hto KnueHT MO>KeT OTKnK)HHTb nuTaHne ot yonnnTeneM 3ByKOBOM nacTOTbi p,ri9\ 
3K0H0MMM ni/iT3HM?i , KorAa HeT ayA^o A^a BbiBOAa xoctom. 3to 3HannTenbHO TpyAHee 
ocyLAecTBMTb HeaBHbiM o6pa30M, ncnonb3ya npncyTOTBne nnn OTcyTCTBi/ie ayAnonoTOKOB. 
CocToaHMeM no yivionnaHHK), KorAa Ha CMCTeiviy KnweHTa noAaerca nMTaHne nni/i KorAa OHa 
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noAKJiKDnaeTCfl k xocTy, ABnaeTca to, hto BKnroneHbi Bee ayAMOKaHanbi. AyflMOCMCTeivia, 

nOflKJIKDHeHHaSI K XOCTy M KJlHSHTy, AOJl>KHa 6blTb rOTOBa HJIH HMeTb B03MO>KHOCTb BblBOAS 

ayAnocnmanoB npeAnonaraeMbiM hjim Tpe6yeMOM o6pa30M b npeAenax nprnviepHO 100 mc mjim 
MeHee nocne Toro, KaK KJii/ieHT nprnvieT naKeT BKntoneHMfl np^Mbix ayAnoKaHanoB, no MeHbLuefi 
Mepe, oahh 1/13 6mtob b none MacKM BKntoneHMa ayAnoKaHana KOToporo BbinoriHMJi nepexoA 
cocTOAHi/m mjim 3HaHeHna M3 Hynsq b eAHHni4y. KnueHT yKa3biBaeT B03MO>KHOCTb OTBeTa Ha 
naKeT BKiiK)HeHi/isR np^Mbix ayAMOKaHanoB, Mcnonb3ya 3HaneHMe, ycTaHOBneHHoe p,nn 6\atb 15 
nonsq Bo3MO>KHOCTeM ayAnoKaHana riaKeTa Bo3MO>KHOCTeM KnMeHTa. 

3tot naKeT no3BormeT xocTy BKntonaTb hjim BbiKnionaTb ayAnoKaHan o6paTHOM jimhmm 
nepeAann AaHHbix i/i ycTaHaBJiMBaTb nacTOTy OTcneTOB ayAnoAaHHbix OToro noTOKa. Xoct 
Bbi6npaeT nacTOTy OTcneTOB, KOTopaa onpeAermeTca KaK AeticTBMTenbHaa b naKeTe 
B03MO>KHOCTeM KnMeHTa. EciiM xoct Bbi6npaeT HeAeMCTBMTeribHyK) nacTOTy OTcneTOB, TorAa 
KJineHT He nocbinaeT ayAnonoTOK Ha xoct m cooTBeTCTBytomafl OLun6Ka, 3HaneHne olum6km mjim 
cuman olum6km MOweT nocbinaTbca Ha xoct b naKeTe OTneTa 06 OLun6Kax KnMeHTa. Xoct MOweT 
BbiKfiK)HMTb ayAHonoTOK o6paTHoti jimhmm nepeAa^M AaHHbix nocpeACTBOM ycTaHOBKn nacTOTbi 
OTcneTOB Ha 3HaneHne 255. CocTOflHweivi no yMonnaHMio, npMHMMaeMbiM TorAa, KorAa Ha 
cucTeiviy KfikieHTa nepBOHananbHO noAaeTca nMTaHMe mjim KorAa OHa noAKmonaeTca, aBnaeTca 
BbiKnKDHeHHbiii ayA^onoTOK o6paTHOM riMHMM nepeAanM AaHHbix. OopiviaT OAnoro BapMaHTa 
ocyLi^ecTBneHM^ p,r\9\ riaKeTa nacTOTbi ayAnooTcneTOB o6paTHOM jimhmm nepeAanM AaHHbix 
noKa3aH Ha c|DMr.31. KaK noKa3aHO Ha c|DMr.31 5 AaHHbiM TMn naKeTa CTpyKTypMpOBaH TaK, hto 
MMeeT nona fljiMHbi naKeTa, TMna naKeTa, l/lfl hClient, HacTOTbi ayAHOOTC^eTOB, 
Pe3epBMpOBaHHoe 1 m \jy\K. 3tot TMn naKeTa, KaK npaBMno, MAeHTMcjDMMMpyeTCsq KaK naKeT 
TMna 79 m Mcnonb3yeT npeABapMTenbHO Bbi6paHHyio cjDMKCMpOBaHHyK) A^nny, paBHyK) 4 6aMTaM. 

22. riaKerbi Cny>Ke6Hbix AaHHbix 3aiMHTbi LfucppoBoro coflepxoiMoro 

3tot naKeT oGecnenMBaeT CTpyKTypy, cnoco6 mjim cpeACTBO, KOTopbie no3BormK)T xocTy m 

KJIMeHTy 06MeHMBaTbCSl COOGmeHMflMM, OTHOCflLAMMMCfl K MCnOJlb3yeMOMy CnOC06y 3aU4MTbl 

MMc|DpoBoro coAep>KMMoro. B HacTO^Lqee BpeMa paccMaTpMBaK)TCsq ABa TMna 3amMTbi 
coAep>KMMoro: 3au_(MTa qMcjDpoBoro coAep>KMMoro nepeAanM (3MCI~I) mjim ujMpoKononocHaa 
CMCTeivia 3ai±\MTbi L^cfrpoBoro coAep>KMMoro (LUC3L|C), npMneivi 3ape3epBMpoBaHO MecTO ftnn 
o6o3HaneHMM 6yAyu4nx an bTepHaTMBHbix cxeM 3au4MTbi. Mcnonb3yeMbiM cnocoG 3aAaeTca 
napaivieTpoivi TMna 3aLL\MTbi coAep>KMMoro b otom naKeTe. OopiviaT BapMaHTa ocyu^ecTBneHMsi 
riaKeTa cny>Ke6Hbix AaHHbix 3amMTbi qMcjDpoBoro coAep>KMMoro noKa3aH Ha cjDMr.32. KaK 
noKa3aHO Ha cJdmt.32, AaHHbiM TMn naKeTa CTpyKTypM pOBaH TaK, hto MMeeT nona flnMHbi 
naKeTa, TMna naKeTa, l/lfl bClient, TMna 3amMTbi coAep>KMMoro, Cny>Ke6Hbix coo6u_\eHMM sau^MTbi 
coAep>KMMoro m L(l/IK. 3tot TMn naKeTa, KaK npaBMno, MAeHTMc(DMi_\MpyeTC5i KaK naKeT TMna 80. 

23. IlaKeTbi pa3pemeHHfi npo3panHoro qaera 

naKeT pa3peiueHMfl npo3panHoro qBeTa npeACTaBnsqeT co6om CTpyKTypy, cnocoG Mnw 
cpeACTBO, KOTopbie Mcnonb3yK)TCsq p,nn 3aAaHMa Toro, k3kom i_\BeT ABnaeTCfl npo3panHbiM Ha 
AMcnnee, m p,r\9\ pa3peujeHM5R MnM 3anpeu^eHMfi Mcnonb30BaHMSR npo3panHoro i_(BeTa p,r\9\ 
OTo6pa>KeHMsq M3o6pa>KeHMM. flMcnneM, KOTopbie o6naAaK)T otom B03MO>KHOCTbK), coo6LqaiOT 06 

3T0M B03MO>KHOCTM 6MT0M 4 nOH9\ B03MO>KHOCTeM CBOMCTB KnMeHTa l~laKeTa B03MO>KHOCTeM 

KnMeHTa. KorAa nMKcenb co 3HaneHMeivi a^^ npo3panHoro i^BeTa 3anMCbiBaeTca b pacTpoBoe 
M3o6pa>KeHMe, to ijBeT He MeH^eTca c npeAbiAyu-iero 3HaneHMfl. ct>opiviaT naKeTa pa3peujeHMe 
npo3panHoro i_|BeTa noKa3aH Ha c|DMr.33. KaK noKa3aHO Ha cjDMr.33, b oahom BapMaHTe 
ocyLi^ecTBneHM^ AaHHbiM TMn naKeTa CTpyKTypMpOBaH TaK, hto MMeeT nona flnMHbi naKeTa, TMna 
naKeTa, Mfl hClient, Pa3peweHMfl npo3panHoro i_\BeTa, Pe3epBMpOBaHHoe 1 , 1/lAeHTMcjDMKaTopa 
anbcjDa-Kypcopa, flecKpunTopa cjDopMaTa AaHHbix, 3HaneHM^ npo3panHoro nMKcenb m l\\AK. 3tot 
TMn naKeTa, KaK npaBMno, MAeHTMcjDMi^MpyeTCsi KaK naKeT TMna 81 b 1-6aMTOBOM none TMna m 
Mcnonb3yeT npeABapMTenbHO Bbi6paHHyK) cjDMKCMpOBaHHyK) j2,r\v\Hy, paBHyK) 10 6aMTaM. 

24. IlaKeTbi M3MepeHiiB 3£^qep?KKM Ha /jBOffnoe npoxoxmeHue 

naKeT M3MepeHMsq 33a©P>kkm Ha ABOMHoe npoxo>KA6HMe o6ecnenMBaeT CTpyKTypy, cnocoG MnM 
cpeACTBO, KOTopbie Mcnonb3yK)TCsq a^ M3MepeHMsq 3aAep>KKM Ha pacnpocTpaHeHMe ot xocTa ao 
KnMeHTa (A^cnnesq) nnK>c 3aAep>KKa ot KnMeHTa (AHcnnesi) o6paTHO ao xocTa. 3to M3MepeHMe 
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b fleMCTBMTenbHOCTi/i BKfiKDHaeT b ce6n 3aAep>KKi/i, KOTopbie cyu_|6CTByK)T b jiMHeiiHbix Apai/iBepax 
m npneMHMKax 1/1 noACMCTeivie Me>KCoeAHHeHHM. 3to M3MepeHne i/icnonb3yeTC5i AJ~m 
ycTaHOBneHM^ napaivieTpoB 33abp>kki/i Ha peBepcupoBaHMe nepeAanw v\ Aeni/iTena ckopoctm 
nepeAanw o6paTHofi jimhmm nepeAanw AaHHbix b IHaKeTe MHKancynflLjMfl o6paTHOM jimhhh 
nepeAann AaHHbix, oni/icaHHOM b ochobhom Bbime. 3tot naKeT Han6onee none3eH TorAa, KorAa 
nnHH^ nepeAanM AaHHbix Ljl/lMfl pa6oTaeT c MaKCHManbHoii CKopocTbK), npeAHa3HaneHHoii AJ~m 
KOHKpeTHoro npi/iMeHeHUfl. naKeT MO>KeT nocbinaTbca b pe>KMMe Tuna 1 mc MeHbLuew CKopocTbio 
nepeAann AaHHbix, HTo6bi yBeni/ini/iTb Anana30H i/i3MepeHnsq 3aAep>KKn Ha ABOMHoe 
npoxoKAenne. Ci/iman MDDI_Stb BeAeT ce6a TaK, KaK 6yATO nocbinaiOTCfl Bee HyneBbie AaHHbie 
bo Bpeivisq cneAyK)LL4nx nonew. o6omx nonew 3ai_L4MTHbix nHTepBanoB, Bcex Hynefi m riepnoAa 
M3MepeHM5i. 3to Bbi3biBaeT nepeKmoneHwe cumana MDDI_Stb c nacTOTofi, paBHOM nonoBMHe 
ckopoctm nepeAani/i AaHHbix, TaK hto oh MO>KeT i/icnonb30BaTbCfl b KanecTBe nepi/iOAnnecKi/ix 
TaKTOBbix MMnyribcoB b KJineHTe bo Bpeivia riepnoAa M3MepeHM^. 

B oahom BapnaHTe ocymecTBneHi/m Kni/ieHT, KaK npaBuno, yKa3biBaeT B03MO>KHOCTb 
noAAep>KKM riaKeia M3MepeHna 33aop>kki/i Ha ABOiiHoe npoxo>KAeHMe nocpeACTBOM 
ncnorib30BaHH5q 6nTa 18 nona 1/lHAHKaTopoB bo3mo>khoct6m cbomctb Kni/ieHTa naKeTa 
B03M0>KH0CTeM KJii/ieHTa. Pe ko Me h Ay eTCfl, hto6h Bee KnweHTbi noAA©P>KMBann i/i3MepeHwe 
3aAep>KKM Ha ABOfiHoe npoxo>KAeHi/ie, ho mo>kho, htoGw xoct nivien CBeAeHi/m o 3aAep>KKe Ha 
ABOMHoe npoxo>KAeHi/ie Hai/ixyALiiero cnynaa, ocHOBbiBaacb Ha MaKcmvianbHOM 3aAep>KKe b 
Ka6ene h Ha MaKCHManbHbix 3aAep>KKax Apaiteepa m npi/ieMHWKa. Xoct TaioKe mo>kot 3apaHee 
wvieTb CBeAeHMa o 3aAep>KKe Ha ABOMHoe npoxo>KAeHi/ie t\m jimhmm nepeAann AaHHbix MUMfl, 
ncnorib3yeMOM bo BHyTpeHHeivi pe>KMMe, TaK KaK oto npeACTaBnaeT co6om acneKT M3BecTHbix 
oneivieHTOB pa3pa6oTKn (Ani/mbi npoBOAHMKOB, Tun cxeMbi v\ cbomctb m T.n.) ycTpOMCTBa, b 
kotopom ncnonb3yeTCfl MHTepcjDeiic. 

OopMaT riaKeTa n3MepeHne 3aAep>KKi/i Ha ABOMHoe npoxo>KAeHi/ie noKa3aH Ha c|Di/ir.34. KaK 
noKa3aHO Ha cjDnr.34, b oahom BapwaHTe ocyujecTBneH nfl AaHHbiti Tun naKeTa CTpyKTypi/ipoBaH 
TaK, hto MMeeT nona flni/iHbi naKeTa, Tuna naKeTa, Hfl hClient, L|HK napaMeTpoB, 3ai_i4HTHoro 
nHTepBana 1, l~lepnoAa M3MepeHi/m, Bcex Hynew n 3amnTHoro nm~epBana 2. 3tot Tun naKeTa, 
KaK npaBuno, i/iAeHTi/ic|Di/mi/ipyeTCfl KaK naKeT Tuna 82 v\ ncnorib3yeT npeABap^rrenbHO Bbi6paHHyK> 
cjDMKCupoBaHHyio RniAHy, paBHyio 159 6mt3m. 

BpeMeHHbie cooTHomeHi'm coGntmm, KOTopbie \Aw\e\OT MecTO bo BpeMH naKeTa i/i3MepeHi/m 
3aAep>KKM Ha ABOiiHoe npoxo>KAeHne, M3o6pa>KeHbi Ha cjDnr.35. Ha 4>nr.35 xoct nepeAaeT naKeT 
n3MepeHi/m 33a©P>kkm Ha ABOfiHoe npoxo>KAeHi/ie, noKa3aHHbiii npucyTCTBMeM nonew l_(HK 
napaMeTpoB m BbipaBHUBaHM^ CTpo6a, 3a kotophmm cneAyKrr nonsq Bcex Hynew 1 m 3aLi^MTHoro 
MHTepBana 1. 3aA©P>KKa 3502 npoi/icxoAUT ao Toro, KaK naKeT nocTynuT Ha ycTpowcTBO 
Ancnnea Kni/ieHTa mjim o6pa6aTbiBaK>Lnyio cxeMy. KorAa KnueHT npi/iHi/iMaeT naKeT, oh nepeAaeT 
KOM6nHaqnK) Oxff, Oxff m 30 6aMTOB 0x00 npaKTunecKM HacKoribKO bo3mo>kho tohho b Hanane 
nepwoAa M3MepeHnsq, hto onpeAe-naeTCfl Kni/ieHTOM. OaKTMnecKoe BpeMsq, KorAa KnueHT 
HanMHaeT nepeAaBaTb 3Ty nocrieAOBaTenbHOCTb, 3aAep>KMBaeTC^ ot Hanana nepwoAa 
M3MepeHnsq no ycMOTpeHi/no xocTa. BeriHHMHa otom 3aAep>KKM no cyu^ecTBy npeACTaBii^eT co6om 
BpeMa, 3aTpannBaeMoe naKeTOM Ha pacnpocTpaHeHwe nepe3 riMHeMHbie ApaMBepbi m npi/ieMHi/iKi/i 
m noACMCTeMy MexcoeAHHeHMM (Ka6enn, npoBOAHWKi/i). AHanorMHHaa Beni/iHi/iHa 3aAep>KKM 3504 
npowcxoAUT npn pacnpocTpaHeHMM KOM6nHai-(MM ot A^cnuea o6paTHO Ha xoct. 

flnsq Toro htoGh tohho onpeAenwTb BpeMsq 3aAep>KKM Ha ABOiiHoe npoxo>KAeHi/ie aji^ 
cumanoB, npoxoA^LAnx Ha KnueHT n ot Hero, xoct noACHMTbiBaeT KoriMHecTBO nepwoAOB 
6nTOBbix MHTepBanoB np^MOM jimhmm nepeAann AaHHbix, nponcxoA^Li^Mx nocrie Hanana norm 
nepnoAa M3MepeHM5q ao Tex nop, noKa He 6yAeT o6Hapy>KeHO noaBJieHwe Hanana 
nocneAOBaTenbHOCTM Oxff, Oxff m 30 6aMTOB 0x00. 3Ta iiHc|DopMaLii/m ncnonb3yeTC?i a^i^ 
onpeAeneHu^ BennnnHbi BpeMeHi/i pacnpocTpaHeHM^ cwrHana ABoCiHoro npoxo>KAeHnsq ot xocTa 
AO Kni/ieHTa m CHOBa oGpaTHO. 3aTeM npMMepHO nonoBMHa otom BennnnHbi npnnncbiBaeTC?i 
3aAep>KKe, co3AaBaeMOM A-n^ OAHOCTopoHHero n poxo>KAeH msr cwrHana ao Kni/ieHTa. 

KaK xoct, TaK i/i KnueHT o6a B036y>KAa k>t nnHMio ypoBHeM nornnecKoro uynn bo BpeMH o6omx 
3aLqnTHbix MHTepBanoB p,r\n noAAepwaHMfl ni/iHMM MDDI_DATA b onpeAeneHHOM cocto^hmm. 
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BpeivieHa BKntoneHkm m BbiKntoneHi/m xocts m Kni/iem-a bo Bpeivm o6omx 3ai_i4i/iTHbix i/iHTepBanoB 
TaKne, hto CMmaribi MDDI_Data HaxoAflTca Ha AeMCTBi/rrenbHOM hm3kom ypoBHe A-na nioGoro 
AeMCTBMTexibHoro BpeivieHM 33abp>kki/i Ha ABOfiHoe npoxo>KAeHMe. 

25. natcer KanndpoBKM nepeKOca npnMOfi jwhum nepe/janH &aHHbix 

naKeT Kann6poBKM nepeKOca npaMofi jimhmm nepeAani/i AaHHbix AaeT B03MO>KHOCTb KnueHTy 
mjim AncnneK) OTKani/i6poBaTb caivioro ce6a BcneACTBwe pa3nnHHM b 3aAep>KKe Ha 
pacnpocTpaHeHMe ci/imanoB MDDI_Data OTHOCMTenbHO cumana MDDI_Stb. Be3 KOMneHcaMMM 
nepeKOca 3aAep>KKn MaKCi/iManbHaa CKopocTb nepeAanw AaHHbix, KaK npaBuno, orpaHUHi/iBaeTca 
yneTOM noTeHMi/ianbHoro pa36poca Hai/ixyALiiero cnynaa otmx 3aA©P>KeK. KaK npaBi/ino, otot 
naKeT nocbinaeTca ToribKO TorAa, KorAa CKopocTb nepeAani/i AaHHbix np^Moi/i jimhhm nepeAann 
AaHHbix KOHcjDnrypnpyeTC5R Ha CKopocTb nepeAann npniviepHO 50 M6mt/c mjim HM>Ke. riocne 
nocbiriKM SToro naKeTa aj~ih Kann6poBKn Ancnnesq CKopocTb nepeAanw AaHHbix MO>KeT CTyneHnaTO 
noBbiiuaTbcsi CBbiiue 50 M6mt/c. Ecni/i CKopocTb nepeAani/i AaHHbix ycTaHaBnwBaeTCfl cjimlukom 
bhcokom bo Bpeivm npoqecca KannGpoBKM nepeKOca, Ancnnew MO>KeT CMHxpoHH3npoBaTbcsq c 
napa3MTHbiM oimanoB nepnoAa 6nTa, hto mokot Bbi3BaTb ycTaHOBKy KOMneHcaMUM nepeKOca 
3aAep>KKM b BbiKriK)HeHHoe cocTO^Hne b npoAon>KeHMM 6onee neivi OAHoro 6nTOBoro i/iHTepBana, 
npi/iBOAfl k OLun6oHHOMy TaKTupoBaHMK) AaHHbix. HanGofibLUMM ™n CKopocTM nepeAanw AaHHblX 
MHTepcjDeMca i/inn Han6onbLiiMM bosmokhnm Tun i/iHTepcfceMca Bbi6npaeTca ao nocbiriKM naKeTa 
Kann6poBKM nepeKOca npaMoti jihhmm nepeAann AaHHbix, TaK hto Kann6pyiOTC5i Bee 
cymecTByKHAne 6mtn AaHHbix. 

Oahh BapnaHT ocyLnecTBneHi/m cjDopiviaTa naKeTa Kann6poBKn nepeKOca np^MOM jimhmh 
nepeAann AaHHbix noKa3aH Ha cjDnr.56. KaK noKa3aHO Ha c|Dnr.56, AaHHbifi Tun naKeTa 
CTpyKTypupOBaH TaK, hto i/iMeeT nona flriMHbi naKeTa (2 6afiTa), Tuna naKeTa, \Af\ hClient, 
L(I/1K napaivieTpoB, Bcex Hyneii 1, riocneAOBaTenbHOCTM AaHHbix KannGpoBKM m Bcex Hynew 2. 
3tot ™n naKeTa, KaK npaBuno, MAeHTMcjDMMnpyeTCsq KaK naKeT Tuna 83 b none Tuna, m b 
oahom BapnaHTe ocyLAecTBneHHfl MMeeT npeABapwTenbHO Bbi6paHHyK> A^nHy, paBHyio 519. 

BMpryanbHan nanenb ynpaBneHtix 

Hcnonb30BaHne BnpTyaribHOM naHenw ynpaBneHiia (Bny) AaeT B03MO>KHOCTb xocTy 
ycTaHaBfiMBaTb onpeAeneHHbie oneivieHTbi nonb30BaTenbCKoro ynpaBneHnsq b Kni/iem-e. 
nocpeACTBOM npeAOCTaBneHnsi bo3mo>khoctm peryjiMpoBKM oti/ix napaivieTpoB xoctom, 
norib30BaTeribCKMM i/iHTepc|DePic b KnueHTe MO>KeT 6biTb ynpoLqeH, TaK KaK OKpaHbi, KOTopbie AaK)T 
B03M0>KH0CTb nonb30BaTenK> perynnpoBaTb napaivieTpbi, TaKne KaK rpoMKOCTb 3ByKa wnn 
apKOCTb AHcnnea, MoryT reHepi/ipoBaTbca nporpaMMHbiM oGecnenem/ieM xocrra, a He oahmm i/mn 

HeCKOnbKHMM MMKpOnpOL\eCCOpaMM B KnueHTe. XOCT 06naAaeT B03MO>KHOCTbK> CHMTblBaHM^ 

ycTaHOBOK napaivieTpoB b KnueHTe n onpeAerieHM^ Anana30Ha AefiCTBi/iTenbHbix 3HaneHMii a^^ 
Ka>KAoro oneivieHTa ynpaBneHi/m. KnweHT, KaK npaBuno, MMeeT B03MO>KHOCTb cooGmMTb o6paTHO 
xocTy, KaKi/ie napaivieTpbi ynpaBneHi/m MoryT perynnpoBaTbCJi. 

Koah ynpaBneHi/m (KoAbi Bny) m CB?i3aHHbie c hmmm 3HaneHnsq AaHHbix, b ochobhom 
3aAaHHbie, ncnonb3yK)TCfi a^^ 3aAaHnsi oneivieHTOB ynpaBneHM^ m ycTaHOBOK b KnueHTe. KoAbi 
Bl~iy b cneqMClDMKaMMM L^HMfl pacLnnp^K)TC5q ao 16 6mtob a^^ coxpaHeHi/m HaA^ie>KaLqero 
BbipaBHHBaHMsi nonew AaHHbix b onpeAerieHM^x naKeraB, m b 6yAymeM a^^ noAA©P>KKM 
AononHMTenbHbix 3HaneHHM, KOTopbie n&nn\ojcn yHUKanbHbiMM a^^ AaHHoro i/iHTepc|DeMca Mnn 
6yAyu-(Mx ycoBepLueHCTBOBaHMM. 

26. f7a/cer 3anpoca cbomctb BIIY 

naKeT 3anpoca cbomctb Bny o6ecnennBaeT cpeACTBO, MexaHM3M v\nv\ cnoco6 t\nn 3anpoca 
xoctom TeKyu^Mx ycTaHOBOK 3aAaHHoro napaivieTpa ynpaBneHM^ wnn Bcex A^^CTBHTenbHbix 
napaivieTpoB ynpaBneHM5i. KaK npaBuno, Knuem - OTBenaeT Ha naKeT Bny cooTBeTCTByiomeM 
MHc|DopMai4i/ieii b naKeTe OTBeTa cbomctb Bny. B oahom Bapwam-e ocyLqecTBneHM?i Kni/ieHT 
yKa3biBaeT B03MO>KHOCTb noAA^p>KKM naKeTa 3anpoca cbomctb Bny, ncnonb3ya 6mt 13 nona 
1/lHAHKaTopoB B03MO>KHOCTeM cbomctb KnueHTa naKeTa B03MO>KHOCTeM KnueHTa. 

OopMaT naKeTa 3anpoca cbomctb Bny b oahom BapnaHTe ocymecTBneHi/m noKa3aH Ha 
c|DMr.69. KaK noKa3aHO Ha cjDnr.69, AaHHbiM ™n naKeTa CTpyKTypupOBaH TaK, hto MMeeT nonsq 
flnMHbi naKeTa, Tuna naKeTa, Mfl hClient, KOAa Bny Ha6opa KOMaHA ynpaBneHnsq mohmtopom 
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(HKYM) m LJ1/IK. 3tot ™n naKeTa, KaK npaBMno, mabhtmcJdi/i 141/1 pyeTca b oahom BapwaHTe 
ocymecTBrieHMa KaK Tun 128, KOTopbiM yKa3biBaeTca b 2-6aPiTOBOM none ™na. flriMHa naKeTa, 
KOTopa^ 3aAaeT oGmee Koni/inecTBO 6aMTOB b naKeTe, He BKmoHaa none flriMHbi naKeTa, o6bNHO 
cjDHKCupoBaHa aj~ih OToro Tuna naKeTa c aihhom 8 6atrroB. 

none Hfl hClient pe3epBnpyeTca Ana i/icnonb30Bam/m b KanecTBe Hfl KnweHTa b dypyuxiAx 
peann3ai4M5qx m oGbNHO ycTaHaBni/iBaeTca b Hynb. none Koas Bny HKYM coAep>KMT 2 6aPrra 
1/1 hc|dopm 3141/11/1, KOTopasq 3aAaeT napaivieTp koas ynpaBneHMa Bny HKYM. 3HaneHne b Anana30He 
ot 0 ao 255 Bbi3biBaeT B03BpaT naKeTa OTBeTa cbomctb Bny c eAM hctboh Hbi m aneivieHTOM b 
CnMCKe OTBeTa cbomctb Bny, C00TBeTCTByK>u4eM 3aAaHHOMy KOAy HKyM. Koa Bny HKYM 65535 
(Oxffff) 3anpaLiiMBaeT naKeT OTBeTa cbomctb Bny co Cni/iCKOM OTBeTa cbomctb Bny, 
C0Aep>Kau4MM 3neivieHT cnMCKa OTBeTa cbomctb Ana Ka>KAoro oneivieHTa ynpaBneHMH, 
noAAep>KMBaeivioro Kni/ieHTOM. 3HaneHMfl 256-65534 AJ~m OToro nona pe3epBMpyK>Tca nnn 
6yAyu4ero wcnonb30Bai-ii/m m b HacTOflu_|ee BpeMa He i/icnonb3yK>TCfl. 

27. naKeT OTBeTa cbomctb B/7Y 

naKeT OTBeTa cbomctb Bny o6ecnennBaeT cpeACTBO, MexaHi/i3M v\nv\ cnoco6 Ana OTBeTa 
Kni/ieHTOM Ha 3anpoc xocTa c TeKy^eM ycTaHOBKoi/i 3aAaHHoro napaivieTpa ynpaBneHMa v\nv\ Bcex 
AeMCTBMTenbHbix napaivieTpoB ynpaBneHna. KaK npaBMno, KnMeHT nocbinaeT naKeT OTBeTa 
cbomctb Bny b OTBeT Ha naKeT 3anpoca cbomctb Bny. 3tot naKeT ABnaeTCfl none3HbiM Ana 
onpeAeneHna TeKymeM ycTaHOBKi/i 3aAaHHoro napaivieTpa, AJ~ifl onpeAeneHna A^MCTBHTenbHoro 
Anana30Ha Rnn 3aAaHHoro aneivieHTa ynpaBneHMH, p,nn onpeAeneHna, noAAep>«<MBaeTCfl jim 
Kni/ieHTOM 3aAaHHbiM aneivieHT ynpaBneHna, Mnn Rnn onpeAeneHwa Ha6opa oneivieHTOB 
ynpaBneHMa, KOTopbie noAAep>Ki/iBaK>Tca Kni/ieHTOM. Eonn nocbinaeTca 3anpoc cbomctb Bny, 
KOTOpbM ccbmaeTca Ha 3aAaHHbm oneivieHT ynpaBneHMa, KOTopbm He peann30BaH b KnueHTe, 
TorAa naKeT OTBeTa cbomctb Bny B03Bpau_|aeTca c eAMHCTBeHHbiM oneivieHTOM CnMCKa OTBeTa 
cbomctb Bny, cooTBeTCTByK)U4MM HepeanM30BaHHOMy aneivieHTy npaBneHMa, kotophm coAep>KMT 
cooTBeTCTByioLAMM koa olumGkm. B oahom BapMaHTe ocyLAecTBneHMa KnMeHT yKa3biBaeT 
B03MO>KHOCTb noAA^p>KKM naKeTa OTBeTa cbomctb Bny, Mcnonb3ya 6mt 13 nona Bo3MO>KHOCTeM 

CBOMCTB KnMeHTa naKeTa B03MO>KHOCTeM KnMeHTa. 

cl>opMaT naKeTa OTBeTa cbomctb Bny b oahom BapMaHTe ocyu_iecTBneHMa noKa3aH Ha cJdmt.70. 
KaK noKa3aHO Ha c|DMr.70, AaHHbiM TMn naKeTa CTpyKTypMpOBaH TaK, hto MMeeT nona flnMHbi 
naKeTa, TMna naKeTa, l/lfl cClient, BepcMM HKYM, nopHAKOBoro HOMepa OTBeTa, CnMCKa 
OTBeTa cbomctb Bny m L(HK. 3tot TMn naKeTa, KaK npaBMno, MAeHTMcjDMi_(MpyeTca b oahom 
BapMaHTe ocyu_|ecTBneHMa KaK TMn 129, KaK yKa3aHO b 2-6aMTOBOM none TMna. 

none Hfl cClient coAep>KMT MHcjDOpMai^Mio, 3ape3epBMpOBaHHyK> p,n9\ ^fl KnMeHTa. 3to none 
pe3epBMpyeTca a^h GyAymero Mcnonb30BaHMa m, KaK npaBMno, ycTaHaBnMBaeTca b Hynb. none 
BepcMM HKyM coAep>KMT2 6aMTa MHcj30pMai_|MM, KOTopaa 3aAaeT BepCMK) Cnei^McjDMKaL^MM HKyM 
ACB3, peanM30B3HH0M KnMeHTOM. 

2-6aMTOBoe none nopHAKOBoro HOMepa OTBeTa coa©P>kmt MHcjDopMaqMK) MnM AaHHbie, 

KOTOpbie 3aA3K)T nopflAKOBblM HOMep naKeTOB OTBeTa CBOMCTB Bny, B03BpaLqaeMblX KnMeHTOM. 

KnMeHT B03BpaLAaeT oamh MnM HecKonbKO naKeTOB OTBeTa cbomctb Bny b otbct Ha naKeT 
3anpoca cbomctb Bny co 3HaneHMeM KoAa ynpaBneHMa HKYM, paBHbiM 65535. KnMeHT MO>KeT 
pacujMpMTb MnM nepecbinaTb cnMCOK OTBeTa cbomctb no MHoroHMcneHHbiM naKeTaM OTBeTa 
cbomctb Bny. B AaHHOM cnynae KnMeHT Aon>KeH Ha3HanMTb nopHAKOBbiii HOMep MnM 
MAeHTMcjDMKaTop Ka>KAOMy nocneAOBaTenbHOMy naKeTy, m nopHAKOBbie HOMepa naKeTOB OTBeTa 
cbomctb Bny, nocbinaeMbix b OTBeT Ha eAMHCTBeHHbiM naKeT 3anpoca cbomctb Bny, o6bMHO 
HanMHaK)Tca c Hyna m yBenMHMBaK)Tca Ha eAMHMi_\y. nocneAHMM SneMeHT cnMCKa OTBeTa 
cbomctb Bny b nocneAHeM naKeTe OTBeTa cbomctb Bny Aon>KeH coAep>KaTb 3HaneHMe KoAa 
ynpaBneHMa Bny HKYM, paBHoe Oxffff, htoGn MAeHTMcjDML^MpOBaTb, hto naKeT aBnaeTca 
nocneAHMM m C0Aep>KMT HaMBbiCLUMM nop^AKOBbiM HOMep M3 rpynnbi B03Bpau4aeMbix naKeTOB. 
EcnM TonbKO oamh naKeT OTBeTa cbomctb Bny nocwnaeTca b otbct Ha naKeT 3anpoca cbomctb 
Bny, TOi~Aa nop^AKOBbiM HOMep OTBeTa b 3tom eAMHCTBeHHOM naKeTe, KaK npaBMno, 
ycTaHaBnMBaeTca b Hynb, m CnMCOK OTBeTa cbomctb Bny coAep>KMT oneMeHT cnMCKa, mmciolamm 
Koa Bny HKYM b OneMeHTe CnMCKa OTBeTa cbomctb Bny, paBHbiM Oxffff. nona MaKCMManbHoro 
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3Hanei-Mfl m TeKymero 3HaneHMH (c|DMr.71) b naKeie SneivieHTa cnwcKa OTBeTa cbomctb Bl~iy 
ycTaHaBni/iBaKrrcfl b Hynb, KorAa Koa ynpaBneHna Bl~iy HKYM paBeH Oxffff. 

none Koni/inecTBa cbomctb b cnwcKe co,qep>KMT 2 6aMTa, KOTopbie 3B£\,b\ot KonnnecTBO 
3neivieHT0B cnncKa OTBeTa cbomctb Bl~iy, KOTopbie HaxoAflTca b CnncKe OTBeia cbomctb Bny b 
otom naKeTe, TorAa KaK none CnMCKa OTBeTa cbomctb Bl~iy npeACTaBnaeT co6om rpynny 
6aMTOB, KOTopbie coAep>KaT oahh i/irm HecKoribKO 3neMem~0B cnMCKa OTBeTa cbomctb Bny. 
<t>opiviaT eA^HCTBeHHoro SneivieHTa crmcKa OTBeTa cbomctb Bl~iy b oahom BapMaHTe 
ocymecTBrieHMa noKa3aH Ha cJdmt.71. 

KaK noKa3aHO Ha cJdmt.71, Ka>KAbiM 3neMeHT cnncKa OTBeTa cbomctb Bny MMeeT AnMHy 12 
6aMT0B m coa©P>kmt nonn KoAa Bny HKyM, Koas pe3ynbTaTa, MaKCMManbHoro 3HaneHM?i m 
TeKyu^ero 3HaneHMfl. 2-6aMTOBoe none KoAa Bny HKyM coAep>KMT AaHHbie mhm MHcjDopMaMMK), 
KOTopaa 3aAaeT riapaivieTp KOAa ynpaBneHMsq Bl~iy HKyM, CB^3aHHbiM c otmm oneivieHTOM 
cnMCKa. ToxibKO 3HaneHM^ KoAa ynpaBneHMfl, onpeAerieHHbie b Cnei4McjDMKai4MM HKYM ACB3 
BepcMM 2 m 6onee no3AHeM, CHMTaiOTCfl AeticTBMTenbHbiMM aj™ AaHHoro BapMaHTa 
ocyLAecTBneHM^. 2-6aMTOBoe none KoAa pe3yribTaTa coa©p>kmt MHctDopiviaMMK), KOTopaa 3aAaeT 
koa olum6km, othochlammch k 3anpocy MHcjDopMaMMM, KacaK)LAeMC5q 3aAaHHoro 3neivieHTa 
ynpaBiieHMfl Bny HKyM. 3HaneHMe «0» b AaHHOM none 03HanaeT, hto HeT olumGkm, TorAa KaK 
3HaneHMe «1» 03HanaeT, hto 3aAaHHbiM oneivieHT ynpaBneHM^ He peanM30BaH b KnMeHTe. 
flonoriHMTenbHbie 3HaneHMa f\m 3Toro nonn 2-65535 b HacTO^mee BpeMfl 3ape3epBMpoBaHbi 
Ana 6yAyLA^ro ncnorib30BaHM5q m peanM3ai4MM APyroro npnivieHeHMsq, paccMaTpMBaeivioro b 
AaHHOM o6nacTM toxhmkm, ho He Aon>KHbi Mcnojib30BaTbca b HacTO^Li^ee Bpeivia. 

4-6aMTOBoe none MaKCMManbHoro 3HaneHMs^ 3aAaeT HaM6oribLuee B03MO>KHoe 3HaneHMe, Ha 
KOTopoe MO>KeT 6biTb ycTaHOBneH 3aAaHHbiM SneMeHT ynpaBneHMsi HKyM. Ecjim 
3anpaiuMBaeMbiM oneMem - ynpaBneHMa He peariM30BaH b KnMeHTe, oto 3HaneHMe 
ycTaHaBfiMBaeTCsq b Hyrib. Ecjim pjwahb B03Bpai_MaeMoro 3HaneHMsq MeHbiue 32 6mtob (4 6aMTOB), 
TorAa 3HaneHMe npMBOAHTca b 32-6MTOBoe uenoe hmcjio, ocTaBrma caMbie CTapiuMe 
(HeMcnorib3yeMbie) 6aMTbi, ycTaHOBneHHbiMM b Hyrib. 4-6aMTOBoe none TeKymero 3HaneHMsq 
coAep>KMT MHctDopiviai-iMK), KOTopaa 3aAaeT TeKyLqee 3HaneHMe 3aAaBaeivioro oneMem-a 
HenpepbiBHoro (H) mjim npepbiBMCToro (n) ynpaBneHMfl Bny HKyM. Ecjim 3anpaujMBaeMbiM 
oneivieHT ynpaBneHM* He peariM30BaH b KnMeHTe mhm ecnM aneivieHT ynpaBneHM* peariM30BaH, 
ho npeACTaBJi^eT co6om TMn Ta6riMHHbix (T) AaHHbix, TorAa oto 3HaneHMe ycTaHaBJiMBaeTCsq b 
Hynb. Ecjim A^nHa B03BpamaeMoro 3HaneHMfl MeHbiue 32 6mtob (4 6aMTOB) cornacHO 
cneL4McjDMKai_\MM HKyM ACB3, TorAa 3HaneHMe npuBOAHTCsq k 32-6MTOBOMy LjenoMy HMcny, 
ocTaBnasq caMbie CTapujMe (HeMcnonb3yeMbie) 6aMTbi, ycTaHOBJieHHbiMM b Hyjib. Ecjim 
3aAaBaeMbiM koa Bny HKyM cooTBeTCTByeT 3neMem~y npepbiBMCToro ynpaBneHMsq mjim TMny 
Ta6nMHHbix AaHHbix, TorAa none MaKCMManbHoro 3HaneHMfi ycTaHaBnMBaeTCsq MnM BbiGMpaeTca 
paBHbiM Hynio. 

28. naKer ycraHOBKH cbomctb Bny 

naKeT ycTaHOBKM cbomctb Bny oGecnenMBaeT cpeACTBO, MexaHM3M MnM cnoco6 p,nn 
ycTaHOBneHM^ xoctom 3HaneHMM aneMeHTa ynpaBneHMa Bny rhx kbk HenpepbiBHoro, TaK m 
npepbiBMCToro ynpaBneHM^ b KnMeHTe. B oahom BapMaHTe ocym^CTBneHMfi KnMeHT yKa3biBaeT 
B03MO>KHOCTb noAA^p>KKM naKeTa ycTaHOBKM cbomctb Bny, Mcnonb3ya 6mt 13 nona 

B03MO>KHOCTeM CBOMCTB KnMeHTa naKeTa B03MO>KHOCTeM KnMeHTa. 

(DopMaT naKeTa ycTaHOBKM cbomctb Bny b oahom BapMaHTe ocyiAecTBneHM^ noKa3aH Ha 
cjDMr.72. KaK noKa3aHO Ha cjDMr.72, AaHHbiM TMn naKeTa CTpyKTypMpOBaH TaK, hto MMeeT nona 
flnMHbi naKeTa, Tuna naKeTa, l/lfl hClient, KoAa Bny HKyM, KonMnecTBa 3HaneHMM b cnMCKe, 
CnMCKa 3HaneHMM oneMeHTa ynpaBneHMSR m Ljl/IK. 3tot TMn naKeTa, KaK npaBMno, 
MAeHTMcjDML^MpyeTca KaK TMn 130, hto yKa3biBaeTca b 2-6aMTOBOM none TMna, MMeeT A^^ny 20 
6aMTOB, MCKnK>na?i none flnMHbi naKeTa. 

none Hfl hClient CHOBa Mcnonb3yeT 2-6aMTOBoe 3HaneHMe p,nn 3aAaHMsq MnM p,e\ACTB\A9\ b 
KanecTBe lAR KnMeHTa. 3to none pe3epBMpyeTCsq a^^ 6yAymero Mcnonb30BaHM^ m b HacTOsqu^ee 
BpeMH ycTaHaBnMBaeTCsq b Hynb. none KoAa Bny HKyM ncnonb3yeT 2 SaMTa MHcj30pMaL|MM MnM 
3HaneHMM p,nn 3aAaHMfl napaMeTpa KOAa ynpaBneHM^ Bny HKyM, noAnewaLqero perynMpoBKe. 
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2-6aMTOBoe none KonMnecTBa 3HaneHHM b cnncKe coAep>KMT MHc(DOpMai4MK) mjim 3HaHeHMa, 

KOTOpbie 3aflaK)T KOJlMHeCTBO 16-6MTOBblX 3HaH6HMM, KOTOpbie CyU46CTByK)T B Cl~MCKe 3HaHeHMM 

aneivieHTa ynpaBJieHMa. CnwcoK 3HaneHMM aneivieHTa ynpaBneHMa o6bNHO coa^p>kmt oahh 
oneivieHT, ecriM ToribKO Koa ynpaBneHMa HKYM He othocmtch k radnvme b KnueHTe. B cnynae 
He OTHOC^LMMxcsq k Ta6riML4e oneivieHTOB ynpaBneHMa CnwcoK 3HaneHMM oneivieHTOB ynpaBneHkm 
C0Aep>KMT 3HaneHne, KOTopoe 3aAaeT HOBoe 3HaneHMe, noAnewaujee 3anncn b napaivieip 
ynpaB/ieHMa, 3aAaHHbiM noneivi KoAa Bny HKYM. flna OTHOcamMxca k TaGnnqe aneivieHTOB 
ynpaBneHMM cjDopiviaT AaHHbix b CnncKe 3HaneHHM aneivieHTOB ynpaBneHMa 3aAaeTca onncaHneM 
napaivieTpa 3aAaHHoro KOAa Bny HKYM. Ec.ni/i cnncoK coabp>kmt 3HaneHi/m, KOTOpbie 6oribLue 
OAHoro 6aMTa, TorAa caMbm MnaALun^ 6b\at nepeAaeTca nepBbiM, eAnnoo6pa3HO co cnoco6oM, 
onpeAerieHHbiM b APyroM MecTe. HaKOHeM, 2-6aMTOBoe none MI/IK coAepwi/rr 16-6mtobhm L\\AK 
Bcex 6aMTOB b naKeTe, BKniOHaa flni/my naKeTa. 

29. riaKer 3anpoca fletfCTBMTenbHb/x napaMerpoB 

l~lai<eT 3anpoca AeticTBMTenbHbix napaivieTpoB Mcnonb3yeTca b KanecTBe cpeACTBa mjim 
CTpyKTypbi, none3HOM Ana 3anpoca, HTo6bi Kni/ieHT B03Bpaman naKeT OTBeTa AeMCTBMTeribHbix 
napaivieTpoB, coAepwaLUMM cnwcoK napaivieTpoB, noAAepwwBaeivibix 3aAaHHbiM oneivieHTOM 
npepbiBMCToro (n) mjim Ta6nnHHoro (T) ynpaBneHMeM. 3tot naKeT AOJi>KeH 3aAaBaTb ToribKO 
npepbiBMCTbie ynpaBJieHMa mjim ynpaBneHMa, KOTOpbie OTHOcaTca k TaGnMije b Kiii/ieHTe, m He 
3aAaBaTb 3HaneHne KoAa Bny HKYM, paBHoe 65535 (Oxffff), Ana 3aAaHMa Bcex oneivieHTOB 
ynpaBiieHMM. Ecjim 3aAaeTca HenoAAep>KMBaeMbm mjim HeABMCTBi/iTenbHbiM Koa Bny HKYM, 
TorAa B03BpamaeTca cooTBeTCTByKuqee 3HaneHne olum6km b naKeTe OTBeTa AefiCTBi/iTenbHbix 
napaivieTpoB. B oahom BapnaHTe ocymecTBneHi/m KnueHT yKa3biBaeT B03M0>KH0CTb noAAep>KKM 
naKeia 3anpoca AeMCTBMTeribHbix napaivieTpoB, Mcnonb3ya 6mt 13 nona Bo3MO>KHOCTeM cbomctb 
KiineHTa naKeTa B03MO>KHOCTeM AHcnnea. 

<t>opMaT naKeTa 3anpoca AeiiCTBMTenbHbix napaivieTpoB b oahom Bapi/iam-e ocymecTBJieHMa 
noKa3aH Ha cjDMr.73. KaK noKa3aHO Ha cJdmt.73, AaHHbifi Tun naKeTa CTpyKTypi/ipoBaH TaK, hto 
MMeeT nona flnMHbi naKeTa, Tuna naKeTa, Mfl hClient, KoAa Bny HKYM m Ljl/IK. 3tot ™n 
naKeTa, KaK npaBwno, MAeHTMcjDMi_|MpyeTca b oahom BapnaHTe ocymecTBneHMa KaK Tun 131, hto 
yKa3biBaeTca b 2-6afiTOBOM none Tuna. 

flriMHa naKeTa, KaK yKa3biBaeTca b 2-6aiiTOBOM none AnMHbi naKeTa, KaK npaBuno, 
ycTaHaBJiMBaeTca TaK, hto MMeeT oGujee KonMnecTBO 6aiiTOB b naKeTe, He BKntonaa none 
AnMHbi naKeTa, paBHoe 8. l/lfl hClient CHOBa 3aAaeT Hfl KJiweHTa, ho b HacToamee BpeMa 
pe3epBi/ipyeTca Ana GyAyujero Mcnonb30BaHMa, hto oneBi/iAHO Ana cneqManMCTa b ashhom 
o6nacTn TexHMKM, n ycTaHaBnMBaeTca b Hynb. 2-6aMTOBoe none KOAa Bny HKYM coAep>KMT 
3HaneHne, KOTopoe 3aAaeT napaMeTp koa a npepbiBMCToro ynpaBneHMa Bny HKYM, 
noAJ~ie>KaLAi/M 3anpocy. 3HaneHne b otom none aoti>kho cooTBeTCTBOBaTb npepbiBMCTOMy 
ynpaBJieHMK), KOTopoe peann30BaHO b KnueHTe. 3HaneHi/m 256-65535 (Oxffff) o6bNHO 
pe3epBnpyK)TCsq mjim paccMaTpnBaK>Tca KaK HeAeMCTBMTeiibHbie, m paccMaTpi/i Batons KaK 
Hepeann30BaHHoe ynpaBneHne b OTBeTe 06 OLun6Ke. 

30. natter OTBeTa flencTBiiTenbHbix napaMerpoB 

naKeT OTBeTa AeMCTBMTeribHbix napaMeTpoB nocbinaeTca b otbct Ha naKeT 3anpoca 
AeMCTBHTeribHbix napaMeTpoB. Oh ncnonb3yeTca b KanecTBe cpeACTBa, cnoco6a hum CTpyKTypbi 
Ana MAeHTMctDHKaqnn A^^CTBMTeribHbix ycTaHOBOK Ana npepbiBMCToro ynpaBiieHHa Bny HKYM 
mjii/i ynpaBJieHkia, KOTopoe B03BpaLi^aeT coAep>KMMoe TaGnm^bi. Ecjim ynpaBneHMe OTHOCMTca k 
Ta6riML(e b KfiMeHTe, TorAa CnMCOK OTBeTa napaMeTpoB Bny npocTO coa©P>kmt 3aAaHHbiM cnMCOK 
nocneAOBaTenbHbix 3HaneHMM Ta6riMqbi, KOTOpbie 6biriM 3anpoujeHbi. Ecjim coa^P>km Moe 
Ta6riML(bi He MO>KeT yMecTMTbca b oahom naKeTe OTBeTa ASMCTBMTeribHbix napaMeTpoB, TorAa 
KiiMeHTOM MoryT nocbinaTbca MHoroHMcneHHbie naKeTbi c nocneAOBaTeribHbiMM nopaAKOBbiMM 

HOMepaMM OTBeTOB. B OAHOM BapM3HTe OCyUJieCTBTieHMa KriMeHT yKa3blBaeT B03MO>KHOCTb 

noAA^p>KKM naKeTa OTBeTa AGMCTBMTeribHbix napaMeTpoB, Mcnorib3ya 6mt 13 norm 

B03MO>KHOCTeM CBOMCTB KJlMeHTa naKeTa B03MO>KHOCTeM KJlMeHTa. 

Xoct MO>KeT 3anpocMTb coAep>KMMoe Ta6nMi_|bi cneAyK)Li|MM o6pa30M: xoct nocbinaeT naKeT 
ycTaHOBKM cbomctb Bny, coAep>KamMM Heo6xoAHMbie MfiM Tpe6yeMbie napaMeTpbi, TaKMe KaK 
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napaivieTp CHMTbiBaHM5^/3annci/i, CMemeHi/m Ta6riMi4bi npeo6pa30BaHMfl (Tl~l) m Bbi6op cjDOpiviaTa 
RGB; 3aTeM xoctom nocbinaeTca riaKeT 3anpoca AeMCTBMTenbHbix napaivieTpoB, KOTopbifi 3a^aer 
Tpe6yeivioe ynpaBneHMe; 3aTeM Kiii/iem - B03Bpau4aeT oahh mjih HecKonbKO naKeTOB OTBeTa 
AeMCTBHTeiibHbix napaivieTpoB, coAep>Kau4nx TaGnn^Hbie AaHHbie. 3Ta nocneAOBaTeribHOCTb 
onepaMMM Bbinoni-meT noAo6Hyio c(DyHKi4i/iK), hto m cfryHKLji/ii/i CHMTbiBaHM^ Ta6nni4bi, onucaHHbie b 
MOAenn pa6oTbi HKYM. 

Ecjim 3aAaHHbiM napaivieTp KnueHTa He noAAep>KMBaeTca KnueHTOM, TOi~Aa b oahom BapwaHTe 
ocymecTBrieHMa cooTBeTCTByioiAee none b ashhom naKeTe 6yAeT coAep>KaTb 3HaneHne 255. flna 
napaivieTpoB, KOTopbie Mcnonb3yK>TCfl b KJiweHTe, cooTBeTCTByiOLnee none aoji>kho C0Aep>KaTb 
3HaneHne napaivieTpa b KfineHTe. 

<t>opMaT riaKeia OTBeTa AeMCTBMTenbHbix napaMeTpoB Ana OAHoro Bapi/iam-a ocymecTBneHMfl 
noKa3aH Ha cjDnr.74. KaK noKa3aHO Ha cjDnr.74, AaHHbiM Tun naKeTa CTpyKTypupOBaH TaK, hto 
MMeeT nona flriMHbi naKeTa, Tuna naKeTa, Mfl cClient, KoAa Bny HKYM, KoAa OTBeTa, 
nopfiAKOBoro HOMepa OTBeTa, KonnnecTBa 3HaneHMM b cnwcKe, CnncKa OTBeTOB napaivieTpoB 
Bny n LJHK. 3tot ™n naKeTa, KaK npaBuno, MAeHTMcjDMLjMpyeTCfl aj~ia OAHoro BapnaHTa 
ocymecTBrieHkm KaK Tun 132, hto yKa3biBaeTCfl b 2-6aMTOBOM none Tuna. 

none Hfl cClient pe3epBMpyeTca A-na GyAymero l/lfl KnueHTa, hto M3BecTHO M3 
BbiLueynoM^HyTbix o6cy>KAeHMii, TorAa KaK 3-6aiiTOBbiM naKeT KOAa Bny HKYM coAep>KMT 
3HaneHne, KOTopoe 3aAaeT napaivieTp KOAa npepbiBMCToro ynpaBneHna Bny HKYM, kotophm 
onMCbiBaeTca otmm naKeTOM. EcnM HeAei/iCTBMTenbHbiM Koa ynpaBneHMfl Bny HKYM 3aAaeTca 
naKeTOM 3anpoca AeMCTBMTenbHbix napaivieTpoB, TorAa oto >Ke 3HaneHne HeAeiiCTBMTenbHoro 
napaivieTpa 6yAeT 3aAaBaTbca b 3tom none c cooTBeTCTByK)i_i4i/iivi 3HaneHMeivi b none KoAa 
OTBeTa. Ecnw Koa ynpaBneHi/m HKYM nsnnercn HeAeficTBMTenbHbiM, TorAa CnwcoK OTBeTa 
napaivieTpoB BnY 6yA©T MMeTb HyneByio Rnwuy. 

none KoAa OTBeTa coAep>KMT 2 6b\atb MHc|DopMai4MM v\nv\ 3HaneHHM, KOTopbie 3BJ2,b\ot 
cyu^HOCTb OTBeTa, OTHOCflLneroca k 3anpocy MHctDopiviauuM, KacaioujeMCfl 3aAaHHoro ynpaBneHMa 
Bny HKYM. Ecnn 3HaneHne b 3tom none paBHO 0, TorAa CHMTaeTCsq, hto OLun6Ka He 
npucyTCTByeT p,nn OToro ™na AaHHbix, n nocbinaeTca nocneAHMM naKeT OTBeTa 
AeMCTBMTenbHbix napaivieTpoB b nocneAOBaTenbHOCTM, npMneivi oh MMeeT HauBbicujMM 
nop^AKOBbiM HOMep OTBeTa. Ecnn 3HaneHne b gtom none paBHO 1, TorAa CHMTaeTca, hto 
OLun6Ka He npucyTCTByeT, ho APyrwe naKe™ OTBeTa AeMCTBMTenbHbix napaivieTpoB 6yAyT 
nocbinaTbc^, KOTopbie MivieiOT 6onee BbicoKne nopHAKOBbie HOMepa. Ecnn 3HaneHne b otom none 
paBHO 2, TorAa 3aAaHHoe ynpaBneHMe cnnTaeTca Hepeann30BaHHbiM b KnweHTe. Ecnn 3HaneHne 
b 3tom none paBHO 3, TorAa 3aAaHHoe ynpaBneHMe He nsnnercn npepbiBMCTbiM ynpaBneHMeivi 
(i/iivieHHO HenpepbiBHoe ynpaBneHMeM BcerAa MMeeT Aei/iCTBMTenbHbiM Ha6op Bcex 3HaneHMM ot 
Hynsq ao ero MaKCMivianbHoro 3HaneHM5i). 3HaneHne p,nn OToro nona, paBHbie 4-65535, 
pe3epBnpyK)TCsq a^^ GyAymero ncnonb30BaHM5q m, KaK npaBuno, He Aon>KHbi Mcnonb30BaTbca. 

2-6awTOBoe none nop^AKOBoro HOMepa OTBeTa 3aAaeT nopHAKOBbifi HOMep naKeTOB OTBeTa 
AeMCTBHTenbHbix napaivieTpoB, B03BpaLnaeivibix KnueHTOM. KnweHT BOSBpau^aeT oamh \ah\a 
HecKonbKO naKeTOB OTBeTa AeMCTBMTenbHbix napaMeTpoB b otbct Ha naKeT 3anpoca 
AeMCTBMTenbHbix napaMeTpoB. KnneHT MO>KeT pacujMpMTb CnncoK OTBeTa napaMeTpoB Bny no 
MHoroHMcneHHbiM naKeTaM OTBeTa AeMCTBMTenbHbix napaMeTpoB. B stom nocneAHeM cnynae 
KnMeHT Ha3HanaeT nop^AKOBbiM HOMep Ka>KAOMy nocneAOBaTenbHOMy naKeTy m ycTaHaBnMBaeT 
Koa OTBeTa b 1 bo Bcex KpOMe nocneAHero naKeTa b nocneAOBaTenbHOCTM. nocneAHMM naKeT 
OTBeTa AeMCTBMTenbHbix napaMeTpoB b nocneAOBaTenbHOCTM 6yAeT MMeTb HaMBbicniMM 
nop^AKOBbiM HOMep OTBeTa, m Koa OTBeTa coabp>kmt 3HaneHMe 0. 

2-6aMTOBoe none KonMnecTBa 3HaneHMM b cnMCKe 3aAaeT KonMnecTBO 16-6MTOBbix 3HaneHMM, 
KOTopbie cyLAecTByiOT b CnMCKe OTBeTa napaMeTpoB Bny. EcnM Koa OTBeTa He paBeH Hynio, 
TorAa napaMeTp KonMnecTBa 3HaneHMM b cnMCKe paBeH Hynio. none CnMCKa OTBeTa napaMeTpoB 
BnY coAep>KMT cnMCOK 0-32760 2-6aMTOBbix 3HaneHMM, KOTopbie yKa3biBaK)T Ha6op 
AeMCTBMTenbHbix 3HaneHMM p,r\9\ npepbiBMCToro ynpaBneHMsq, 3aAaHHoro noneM KoAa 
ynpaBneHMe HKYM. OnpeAeneHMa koaob npepbiBMCToro ynpaBneHMe 3aAaK)TCsq b 
CneMMcjDMKaMMM HKYM ACB3. HaKOHei_\, b a3hhom BapMaHTe ocyLAecTBneHMsq none L|HK 
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co,qep>KMT 16-6nTOBbiM LJHK Bcex 63mtob b naKeTe, BKntonaa AriMHy naKeTa. 
H3o6pa>KeHMfi MacujTa6npyeMbix BM/jeono tokob 

Ml/IMfl mjim MexaHM3M, crrpyKTypa, cpeACTBO mjim cnoco6 npoTOKona oGecnenwBaeT 
noAAep>KKy M3o6pa>KeHMM MacLUTa6npyeMbix BMfleonoTOKOB, KOTopbie a3K>t B03MO>KHOCTb xocTy 
nocbinaTb M3o6pa>KeHMe KnueHTy, KOTopoe MacwTaGMpyeTca Gonbwe i/ini/i MeHbLue, neivi 
opurnHaribHoe n3o6pa>KeHne, m MaciiiTa6npoBaHHoe M3o6pa>KeHMe KonnpyeTCsq b 6ycJ)ep 
ocHOBHoro n3o6pa>KeHM?i. O630P c|DyHKi4MOHajibHbix B03MO>KHOCTeM MacLUTa6npyeMoro 
BHAeonoTOKa m CBH3aHHoi/i c hum noAAep>KKM npoTOKona npeAycMOTpeHO b aPVOm MecTe. 
Bo3MO>KHOCTb noAA©P>KKM MacLUTa6npyeMbix BMAeonoTOKOB onpeAenaeTCfl nocpeACTBOM mjim 
BHyTpi/i naKeTa B03MO>KHOCTei/i MacLUTaGnpyeivioro BMAeonoTOKa, kotophm nocbinaeTca b otbbt 
Ha naKeT 3anpoca 3aAaHHoro coctoahma. 

3aronoBOK naKeTa MacLUTa6npyeMoro Bi/iABonoTOKa, o6cy>KAaeMoro Hi/i>Ke, HecKonbKO 
OTJinHaeTCsi ot 6onee npodoro naKeTa BHAeonoTOKa, 3aronoBOK KOToporo coa©P>kmt Becb 
KOHTeKCT, Heo6xoAHMbm ry\9\ OTo6pa>KeHi/i5i i/i3o6pa>KeHHfl. naKeT MacLUTa6npyeivioro 
BHAeonoTOKa ncnoiib3yeT naKeT ycTaHOBKM nnn onpeAeneHMa napaivieTpoB pa3Mepa h 
nono>KeHMsq oma MCTOHHMKa m Ha3HaHeHM$q v\ OTAenbHbiii naKeT MacLUTa6npyeivioro BHAeonoTOKa 
Ana nepeAaHM AaHHbix nMKceneM. KnweHT pacnpeAenaeT BHyTpeHHee 3anoMMHaK)Lnee 
ycTpoMCTBO, CB5i3aHHoe c Ka>KAbiM noTOKOM, Ana xpaHei-11/m napaivieTpoB noTOKa M3 naKeTa 
ycTaHOBKH m nacTb AaHHbix nHKcenefi, CBA3aHHbix c Ka>KAbiM noTOKOM. EMKOCTb 3anoMMHaK>Lnero 
ycTpOMCTBa, Heo6xoAHMoro p,r\5\ Ka>KAoro noTOKa, 6yAeT M3MeHHTbcsq b 3aBncnMOc™ ot 
pa3Mepa M3o6pa>KeHMM MCTOHHMKa v\ Ha3HaneHMfl m 3HaneHMM, 3aAaHHbix b naKeTe ycTaHOBKi/i. 

I~l0 3T0M npHHMHe npOTOKOJl pa3pa6aTblBaeTC5q TaK, HT06bl AaTb B03MO>KHOCTb KJIMeHTy 

peann30BaTb AnnaMMnecKoe pacnpeAeneHwe naMATM p,nn Ha3HaneHMfl 3anoMMHaK>Lnero 

yCTpOMCTBa, CB513aHHOrO C Ka>KAblM MaCLUTaGkipyeMblM BMAeOnOTOKOM. 

rione3HO nocbinaTb Bi/iAeonoTOK Ha A^cnneM, MMeiOLMMM pa3Mep, npMcyujMM nporpaMMHOMy 
ncTOHHMKy, m HTo6bi A^cnneM MacLUTa6npoBan n pacnonaran M3o6pa>KeHMe t3kmm o6pa30M, 
KOTopoe noAxoAHT p,nn 3aAaHHoro KOHenHoro npmvieHeHi/m. Peann3ai4na MacLUTa6npOBaHi/i5i b 
pearibHOM BpeivieHM MHoronMcneHHbix BMAeon3o6pa>KeHMii AOCTaTOHHo cno>KHaa, hto6h 
ocymecTBHTb AonoriHMTeribHO noAAop>KKy 3Toro cbomctb3 b Kni/ieHTe. 

31. llaKeT B03Mo>KHocTeii MacLUTa6upyeMoro BHAeonoTOKa 

naKeT B03MO>KHOCTeii MacLUTaGnpyeivioro BHAeonoTOKa onpeAenaeT xapaKTepncTHKi/i 
M3o6pa>KeHn^ MCTOHHMKa MacLUTa6npyeMoro BMAeonoTOKa b KnueHTe mjim Mcnorib3yeMoro 
KiiMeHTOM. OopiviaT naKeTa B03MO>KHOCTeM MacLUTaGMpyeivioro BMAeonoTOKa noKa3aH b 
ochobhom Ha c|DMr.75. KaK noKa3aHO Ha cjDnr.75, b oahom BapMaHTe ocymecTBneHMfl naKeT 
B03MO>KHOCTeM MacLLrraGwpyeMoro BMAeonoTOKa CTpyKTypMpOBaH TaK, hto MMeeT nona flriMHbi 
naKeTa, TMna naKeTa Hfl cClient, MaKCMManbHoro KOJiMnecTBa noTOKOB, MaKCMManbHoro 
pa3Mepa MCTOHHMKa no ocm X, MaKCMManbHoro pa3Mepa MCTOHHMKa no ocm Y, Bo3MO>KHOCTeM 

CjDOpiViaTa RGB, B03MO>KHOCTeM MOHOXpOMHOrO CjDOpMaTa, Pe3epBMpOBaHHOe 1, B03MO>KHOCTeM 

cjDOpMaTa Y Cr Cb, Pe3epBnpoBaHHoe 2 m l_|l/lK. flriMHa naKeTa b oahom BapMaHTe 
ocyLi\ecTBneHM?i Bbi6npaeTCsq paBHOM cjDMKCupOBaHHbiM 20 6ai?iTaM, KaK noKa3aHO b none A^^Hbi, 
BKfiK)Ha5q 2-6aMTOBoe none l/lfl cClient, KOTopoe pe3epBMpyeTca a^ Mcnonb30BaHM^ a^i^ Hfl 
KriMeHTa, MHane ycTaHaBJiMBaeTCsq b Hynb, m none L(HK. B oahom BapnaHTe ocyinecTBrieHMfl 
KiiMeHT yKa3biBaeT B03MO>KHOCTb noAAep>KKM naKeTa B03MO>KHOCTeM MacLUTa6MpyeMoro 
BMAeonoTOKa, Mcnonb3ya 3HaneHne napaMeTpa 143 b CnncKe OTBeTa AOMCTBMTenbHbix 
napaMeTpoB naKeTa cnMCKa OTBeTa ABMCTBMTenbHbix coctosihmm. 

2-6aMTOBoe none MaKCMManbHoro KoriMnecTBa noTOKOB coaop>kmt 3HaneHM5q p,nn 
MAeHTMcjDMKaLiMM MaKCMManbHoro KOfiMHecTBa OAHOBpeMeHHO MaciuTa6MpyeMbix BMAeOnOTOKOB, 
KOTopbie MoryT pacnpeAeriaTbca OAHOBpeMeHHO. B oahom BapwaHTe ocyLAecTBneHnsq kjimcht 
AOJi>KeH OTKnoHMTb 3anpoc Ha BbiAeneHMe MacLUTa6MpyeMoro BMAeonoTOKa, ecriM y>Ke BbiAeneHO 
MaKCMMaxibHoe kojimhoctbo MacujTa6MpyeMbix BMAeonoTOKOB. Ecjim BbiAeneHO MeHbLue 
MaKCMManbHoro KonMnecTBa Macu_iTa6MpyeMbix BMAeonoTOKOB, KnMeHT TaioKe MO>KeT OTKnoHMTb 
3anpoc Ha BbiAeneHMe, ocHOBbiBasicb Ha APyrMx orpaHMneHMsqx pecypcoB b KnMeHTe. 

Uonn (2 6aMTa) MaKCMManbHoro pa3Mepa mctohhmk3 no ocm X m pa3Mepa mctohhmk3 no ocm 
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Y 3aAaK)T 3HaHem/m AJ~m MaKCMManbHOM wi/ipuHbi m BbicoTbi cooTBeTCTBeHHO n3o6pa>KeHM5q 
MCTOHHMKa MacniTaGkipyeMoro Bi/iAeonoTOKa, Bbipa>KeHHoro b bha© KonnnecTBa rMKcenePi. 

none Bo3MO>KHOCTeM cjDOpMaTa RGB i/icnonb3yeT 3HaHeHi/m aj~ih 3aAaHi/m ni/icna 6mtob 
pa3peLiieHMsi, c kotophm MO>KeT OToGpawaTbca b cjDOpMaTe RGB. Ecjim MacLUTa6npyeMbiM 
BHAeonoTOK He MO>KeT i/icnonb30BaTb cfropMaT RGB, TorAa oto 3HaneHne ycTaHaBni/iBaeTca 
paBHbiM HynK). Cjiobo Bo3MO>KHOCTeM cjDopiviaTa RGB coctomt M3 Tpex OTAenbHbix 3HaneHMM 6e3 
3HaKa: Butn 3-0 onpeAermiOT MaKCHManbHoe Koni/inecTBO 6mtob CHHero MBeTa (apKOCTb ci/mero 
MBeTa) b Ka>KAOM nHKcene, Bhth 7-4 onpeAermKrr MaKCi/iManbHoe Koni/inecTBO 6htob 3eneHoro 
MBeTa (apKOCTb 3eneHoro MBeTa) b io>kaom nuKcene, h Bmtw 1 1-8 onpeAermnrr MaKCi/iManbHoe 
KoriMHecTBO 6mtob KpacHoro MBeTa (apKOCTb KpacHoro MBeTa) b Ka>KAOM ni/iKcene, TorAa KaK 
Bi/ith 15-12 pe3epBwpyiOTCfl ajih GyAy^ero ncnonb30BaHnsq npw onpeAeneHi/m 6yAyu-|nx 
B03MO>KHOCTeM i/i, KaK npaBi/mo, ycTaHaBnuBaiOTCsq b Hynb. 

1- 6aMTOBoe none Bo3MO>KHOCTefi MOHOxpoMHoro cfropiviaTa coa©P>kmt 3HaneHne, KOTopoe 
3aAaeT KonnnecTBO 6mtob pa3peujeHi/m, KOTopoe MO>KeT OTo6pa>KaTbcsq b mohoxpomhom 
cjDOpiviaTe. Ecnn MacLUTa6npyeMbiM BHAeonoTOK He MO>KeT ncnonb30BaTb MOHOxpoMHbiM 
cjDopiviaT, TorAa oto 3HaneHi/ie ycTaHaBni/iBaeTca b Hynb. Bi/itw 7-4 pe3epBi/ipyiOTCfl aj~ih 
6yAyu4ero ncnonb30BaHna v\ AonxHbi nooTOMy 6biTb ycTaHOBneHbi b Hynb («0») A-nfl TeKymux 
npnivieHeHMM, xota oto MO>KeT M3MeHMTbC5q co BpeivieHeM, hto noHsqTHO Rnn cneMnani/iCTa b 
A3HH0M o6nacTM TexHMKn. Bmth 3-0 onpeAenflKDT MaKcmvianbHoe KonnnecTBO 6htob cepofi 
LUKanbi, KOTopaa MO>KeT cyujecTBOBaTb b k3>kaom nuKcene. 3tm neTbipe 6nTa A^naiOT 
B03MO>KHbiM 3aAaBaTb, HTo6bi Ka>KAbiti nHKcenb cocToan H3 1-15 6htob. Ecnw 3HaneHne paBHO 
Hynio, TorAa MOHOxpoMHbiM cjDopMaT He noAA©P>KHBaeTC5R MacLUTaGnpyeivibiM BMAeonoTOKOM. 

none Pe3epBnpoBaHHoe 1 (b flaHHOM cnynae 1 6afiT) pe3epBnpyeTca p,nn 6yAymero 
ncnonb30BaHH5q t\m npeAOCTaBneHMfl 3HaneHHM, OTHOCfliuMxcfl k HHcJoopiviaMnn htm AaHHbiM 
naKeTa MaciuTa6npyeMoro Bi/iAeonoTOKa. nooTOMy b HacTOflLMee BpeMsi Bee 6mth b otom none 
ycTaHaBnnBaK)TC5i Ha norMHecKMM «0». Oahmm Ha3HaneHneM OToro nona ABnaeTCfl to, htoGn 
Bbi3biBaTb BbipaBHMBaHne Bcex nocneAywLi^Mx 2-6afiTOBbix noneM c aApecoM 16-6nTOBbix cnoB i/i 
Bbi3biBaTb BbipaBHMBaHne 4-6aMTOBbix nonew c aApecoM 32-6nTOBbix cnoB. 

2- 6aMTOBoe none Bo3MO>KHOCTeii cfropMaTa Y Cb Cr coabp>kht 3HaneHi/m, KOTopbie 3aAaiOT 
KonnnecTBO 6mtob pa3peweHHfl, KOTopoe MO>KeT OTo6pa>KaTbCfl b c^opiviaTe Y Cb Cr. Ecnn 
MacLUTaGnpyeMbM Bi/iAeonoTOK He MOweT ncnonb30BaTb cjDopiviaT Y Cb Cr, TorAa oto 3HaneHne 
paBHO HynK). CnoBO Bo3MO>KHOCTeM cfropMaTa Y Cb Cr coctout M3 Tpex OTAenbHbix 3HaneHHM 
6e3 3HaKa: Bi/iTbi 3-0 onpeAermKrr MaKcmvianbHoe KonnnecTBO 6mtob, KOTopbie 3aAaK)T OTcneT 
Cr; BMTbi 7-4 onpeAenaiOT MaKcmvianbHoe KonnnecTBO 6mtob, KOTopbie 3aAaK)T OTcneT Cb; Buth 
11-8 onpeAenaiOT MaKcmvianbHoe Koni/inecTBO 6mtob, KOTopbie 3aAaK)T OTcneT Y; m Ei/iTbi 15-12 
pe3epBnpyK)TCsq A-n^ 6yAyu-|ero i/icnonb30BaHi/m m, KaK npaBkino, ycTaHaBnnBaK)TC5R b Hynb. 

1-6aMTOBoe none Bmtob B03MO>KHOCTe£i coAep>KHT Ha6op cjDnaroB, KOTopbie 3aAaK)T 
bo3mo>khoctm, CBsq3aHHbie c Maci_uTa6npyeMbiM BHAeonoTOKOM. ct)narn onpeAerisqKDTCsq 
cneAyK)u_|MM o6pa30M: But 0 oxBaTbiBaeT AQHHbie nMKceneM b naKeTe MacLUTaGnpyeivioro 
BHAeonoTOKa, KOTopbie MoryT 6biTb b ynaKOBaHHOM cJoopiviaTe. npniviep ynaKOBaHHbix n 
BbipoBHeHHbix no 6aMT3M AaHHbix nMKcenew noKa3aH paHee Ha cjDnr.12. But 1 pe3epBnpyeTC5q 
Ana GyAyujero ncnonb30BaHM5q m, KaK npaBuno, ycTaHaBnuBaeTca b Hynb; But 2 TaioKe 
pe3epBnpyeTC5i p,nn Qypy/mero wcnonb30BaHi/m m ycTaHaBnMBaeTCsi b Hynb; But 3 oxBaTbiBaeT 
MaciuTa6npyeMbie Bi/iAeonoTOKM , KOTopbie MoryT 3aAaBaTbca b cfcopiviaTe AQHHbix KapTbi MBeTOB. 
3Ta >Ke TaGnnMa KapTbi MBeTOB ncnonb3yeTC^ AJ~ifl MacLUTa6npyeMbix BMAeonoTOKOB, hto m 
i/icnonb3yeTca p,nn 6ycj3epa ochobhnx M3o6pa>KeHMii i/i nnocKOCTeii M3o6pa>KeHM5i anbcjDa- 
Kypcopa. KapTa MBeTOB KOHcjDnrypMpyeTca c ncnonb30BaHneivi naKeTa KapTbi MBeTOB, 
onucaHHoro b APyroivi MecTe; m Butn 7-4 pe3epBi/ipyK)TCfl a^^ 6yAyLAero ncnonb30BaHna n, KaK 
npaBMno, ycTaHaBnMBaiOTca paBHbiMM Hynio. 

none (b A3HH0M cnynae 1 6aPrr) Pe3epBnpoBaHHoe 2 pe3epBnpyeTca p,nn GyAymero 
ncnonb30BaHnsq npw npeAOCTaBneHnn 3HaneHMM, othoc^ll^mxc^ k nHcJoopiviaMnn unw AanHbiM 
naKeTa MacLUTa6npyeivioro Bi/iAeonoTOKa. nooTOMy b HacTOflLnee BpeMsi Bee 6mtn b otom none 
ycTaHaBni/iBaiOTCfl Ha norMnecKUM «0». Oahmm Ha3HaneHneM OToro nonsq ABnaeTCfl to, HTo6bi 
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Bbi3biBaTb BbipaBHMBaHne Bcex nocneAywLi^Mx 2-6aMTOBbix noneM c aApecoM 16-6nTOBbix cnoB m 
Bbi3biBaTb BbipaBHMBaHne 4-6aMTOBbix noneM c aApecoM 32-6nTOBbix cjiob. 
32. riSKBT ycTSHOBKki MaciuTadupyeMoro BM/jeonoTOKa 

naKeT ycTaHOBKn MacLUTa6npyeMoro BMAeonoTOKa o6ecneHMBaeT cpeACTBO, dpyKTypy nnn 
cnoco6, ncnonb3yeivibiM Ana onpeAeneHMa napaivieTpoB MacLUTa6npyeivioro Bi/iAeonoTOKa, m 
Kni/ieHT ncnorib3yeT MHC|DopMai4MK> AJ~m pacnpeAeneHMfl BHyTpeHHero 3anoMMHaK>u4ero 
ycTpOMCTBa Ana 6yc|DepM3ai4MM m MacLUTaGnpOBaHM^ M3o6pa>KeHM5q. IIotok MO>KeT 6biTb 
ocBo6o>KAeH nocpeACTBOM nocbiriKu OToro naKeTa c nons^Mn Pa3Mepa M3o6pa>KeHMa no ocm X m 
Pa3Mepa M3o6pa>KeHMa no ocm Y paBHbiMi/i Hynio. MacLUTa6npyeMbie Bi/iAOonoTOKi/i, KOTopwe 
6buin ocBoGo^eHbi, MoryT 6biTb CHOBa BbiAeneHbi no3>Ke c otmmh we nnn APyrMMM 
napaivieTpaiviM noTOKa. B oahom BapwaHTe ocyu^ecTBrieHna KJineHT yi<a3biBaeT B03MO>KHOCTb 
noAA©P>KKM naKeTa ycTaHOBKM Macu_iTa6i/ipyeMoro BMAeonoTOKa, ncnonb3ysq 3HaneHne 
napaivieTpa 143 b CnwcKe OTBeTa Ae^CTBMTenbHbix napaivieTpoB naKeTa cniiCKa OTBeia 
AeMCTBHTeribHbix coctohhmm n nocpeACTBOM Mcnonb30BaHMa HeHyneBoro 3HaneHH5q b none 
MaKCHManbHoro KonnnecTBa noTOKOB naKeTa B03MO>KHOCTeM MacLUTa6npyeMoro BMAeonoTOKa. 

(DopMaT naKeTa ycTaHOBKM MacLUTa6npyeMoro Bi/iAeonoTOKa noKa3aH b ochobhom Ha c|DMr.76. 
KaK noKa3aHO Ha cjDnr.76, b oahom BapMaHTe ocyinecTBneHMa naKeT ycTaHOBKM 
MacLUTa6npyeMoro Bi/iAeonoTOKa CTpyKTypi/ipOBaH TaK, hto MMeeT nona flnMHbi naKeTa, Tuna 
naKeTa, hClient, Hfl noTOKa, flecKpunTopa cfcopMaTa BM3yanbHbix AaHHbix, ATpn6yT0B AQHHbix 
nuKcenew, JleBoro Kpaa no ocm X, BepxHero Kpaa no ocm Y, npaBoro Kpaa no ocm X, 
HM>KHero Kpaa no ocm Y, pa3Mepa M3o6pa>KeHMa no ocm X, Pa3Mepa M3o6pa>KeHM^ no ocm Y m 
L|HK. 

2-6aMTOBoe none A^^Hbi naKeTa 3aAaeT o6mee KonnnecTBO 63mtob b naKeTe, He BKmoHaa 
none A-nnnbi naKeTa. B oahom BapMaHTe ocymecTBneHMfl A-n^na OToro naKeTa nsnnercn 
cjDMKCupoBaHHoii Ha 3HaneHMM 24. 2-6aMTOBoe none TMna naKeTa Mcnonb3yeT 3HaneHne 136 a™ 
MAeHTMcjDMKaMMM naKeTa b KanecTBe naKeTa ycTaHOBKM MacLUTa6MpyeMoro BMAeonoTOKa. 2- 
6aMTOBoe none l/lfl hClient pe3epBMpyeTca Rnn 6yAyLAero Mcnonb30BaHM^ b KanecTBe l/lfl 
KnMeHTa m, KaK npaBMno, ycTaHaBnwBaeTCfl BceMM 6MTaMM Ha 3HaneHne norMnecKoro Hyna p,na 
HacTOs^Aero MOMeHTa Mnn ao Tex nop, noKa nonb30BaTenb npoTOKona He onpeAenuT, hto 
3HaneHMfl Hfl Aon>KHbi Mcnonb30BaTbca, hto 6yAeT M3BecTHbiM. 

none Hfl noTOKa Mcnonb3yeT 2 6aMTa p,nn 3ap,auiAn yHMKanbHoro MAeHTMcjDMKaTopa aj~ih Hfl 
noTOKa. 3to 3HaneHMe Ha3HanaeTC5i xoctom m HaxoAHTca b Anana30He 3HaneHMM ot Hyna ao 
MaKCMManbHoro 3HaneHM^ Hfl noTOKa, 3aAaHHoro b naKeTe B03M0>KH0CTeM KnMeHTa. Xoct 
AonweH TmaTenbHO ynpaBn^Tb Mcnonb30BaHMeM 3HaneHMM Mfl noTOKa, HTo6bi rapaHTMpoBaTb, 
hto6n Ka>KAOMy aKTMBHOMy noTOKy Ha3Hananocb yHMKanbHoe 3HaneHne m hto6w noTOKi/i, 
KOTopbie 6onbLue He nsnsworcn aKTi/iBHbiMM, ocBo6o>KAanMCb unM nepeHa3HananMCb. 

B oahom BapMaHTe ocyLqecTBneHM^ none flecKpunTopa cjDopMaTa BMAeoAaHHbix Mcnonb3yeT 
2 6aMTa Rnn 3aAaHMa cjDOpMaTa Ka>KAoro nMKcena b flaHHbix nMKcena b TeKymeM noTOKe b 
TeKyu^eM naKeTe. OopMaT AaHHbix nMKcenefi AonweH cooTBeTCTBOBaTb no MeHbLuefi Mepe 
OAHOMy M3 Ae^CTBMTenbHbix cjDopMaTOB f\r\5\ nnocKOCTM M3o6pa>KeHnsq anbcjDa-Kypcopa, KaK Morno 
6biTb onpeAeJieHO b naKeTe B03MO>KHOCTeM M3o6pa>KeHMa anbcjDa-Kypcopa, MnM APyroM 
npeABapMTenbHO onpeAeneHHOM y3ope M3o6pa>KeHMa, KaK b ochobhom 6yAeT onpeAeneHO b 
ApyrMx naKeTax, o6cy>KAeHHbix Bbime. flecKpwnTop cjDopMaTa BMAeoAaHHbix onpeAensieT cjDopMaT 
nuKcena TonbKO a^^ TeKymero naKeTa m He 03HaHaeT, hto nocTO^HHbiM cjDopMaT 6yAeT 
npoAonwaTbcsq Mcnonb30BaTbca b TeneHMe BpeMeHi/i cymecTBOBaHM^ KOHKpeTHoro BMAeonoTOKa. 
cDmt.11 MnnKDCTpMpyeT BapnaHT ocyLAecTBneHM^ Toro, KaK KOAMpyeTca flecKpunTop cjDOpMaTa 
BMAeoAaHHbix m KaK onwcaHO BbiLue Rnn APyrwx naKeTOB. 

B oahom BapMaHTe ocymecTBneHMfl 2-6aMTOBoe none ATpM6yTOB AaHHbix nMKceneii MMeeT 
3HaneHM5q, KOTopbie MHTepnpeTwpyiOTca cneAyK)LL|MM o6pa30M, npM otom Bmth 1 m 0 
pe3epBnpyiOTC5q a^^ GyAyujero Mcnonb30BaHM^, KaK npaBMno, b HacToaLAee BpeMa 
ycTaHaBnMBaiOTca b Hynb, i/i Bmt 2 yKa3biBaeT, HaxoA^Tca nM MnM HeTflaHHbie nMKcenew b 
nepeccTpOHHOM c(DOpMaTe. KorAa Bmt 2 paBeH 0, TorAa flaHHbie nMKceneM HaxoAflTca b 
CTaHAapTHOM nocneAOBaTenbHOM cjDopMaTe. HoMep ctpokm (KOopAMHaTa Y nMKcena) nonynaeT 
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npnpau4eHne Ha 1 npi/i npoABMweHMM c oahom ctpokm Ha cneny\ou\y\o. KorAa But 2 paBeH 1, 
TorAa flaHHbie nMKcenefi HaxoA^TCsi b nepeccTpoHHOM cjDopiviaTe. Hoiviep ctpokm (KOopAnnaTa Y 
nuKcensi) nonynaeT npMpameHMe Ha 2 npn npoABn>KeHi/ii/i c oahom ctpokm Ha cneAyK>LnyK>. 

Bmt 3 yKa3biBaeT, HaxoA^Tca jim mjim HeT flaHHbie nMKceneM b cjDopiviaTe HepeAywu^Mxca 
nMKceneM. 3to aHanorMHHO CTaHAapTHOMy nepeccTpoHHOMy pe>KMMy, BKnionaeMOMy 6mtom 2, ho 
nepeAOBaHMe flBnaeTca BepTMKanbHbiM BMecTO ropM30HTanbHoro. KorAa Bmt 3 paBeH 0, flaHHbie 
nMKceneM HaxoAflTca b CTaHAapTHOM nocneAOBaTeribHOM cjDopiviaTe. Hoiviep CTonGija 
(KOopAnnaTa X nMKcena) nonynaeT ripMpameHMe Ha 1 no Mepe npMeivia Ka>KAoro nocneAyiOLAero 
nMKcena. KorAa Bmt 3 paBeH 1, TorAa flaHHbie nMKceneM HaxoA^Tca b cjDopiviaTe HepeAyK>u4Mxcfl 
nMKceneM. HoMep CTonGqa (KOopAHHaTa X nMKcena) nonynaeT npMpameHMe Ha 2 no Mepe 
npMeivia Ka>KAoro nMKcena. 

Bmth 4-15 TaioKe pe3epBMpyK>Tca nnn GyAymero Mcnorib30BaHMsq m, KaK npaBMno, 
ycTaHaBriMBaK)TC5i Ha ypoBeHb mjim 3HaneHM^ norMnecKoro Hyna AJ~m HacToainMx npMMeHeHMM 
mjim pa3pa6oTOK. 

33. naKer noMTBepxaeHMB Macn/ra&tfpyeMoro BM/jeonoroKa 

naKeT noATBep>KAeHM5i MacLUTa6Mpyeivioro BMAeonoTOKa AaeT B03MO>KHOCTb KiiMeHTy 
noATBepAHTb npMeM IHaKeTa ycTaHOBKM MaciuTa6MpyeMoro BMAeonoTOKa. KnMeHT MOweT 
yKa3biBaTb B03MO>KHOCTb noAA©P>KKM naKeTa noATBep>KAeHM?i MacwTaGMpyeMoro BMAeonoTOKa 
nepe3 3HaneHMe napaivieTpa 143 b CnMCKe OTBeTa A^MCTBMTenbHbix napaivieTpoB naKeTa cnMCKa 
OTBeTa AGMCTBMTeribHbix cocto^hmm m nepe3 HeHyneBoe 3HaneHMe b none MaKCMMaribHoro 
KoriMHecTBa noTOKOB llaKeTa B03MO>KHOCTeM MacLUTa6Mpyeivioro BMAeonoTOKa. 

OopMaT llaKeTa noATBep>KAeHMsq MacwTaGMpyeMoro BMAeonoTOKa noKa3aH b ochobhom Ha 
cjDMr.77. KaK noKa3aHO Ha cjDMr.77, b oahom BapMaHTe ocymecTBrieHMsq l~laKeT noATBep>KAeHMfl 
MacujTa6MpyeMoro BMAeonoTOKa CTpyKTypMpoBaH TaK, hto MMeeT nona fljiMHbi naKeTa, TMna 
naKeTa, cClient, l/lfl noTOKa, KoAa noATBep>KAeHM5R m LJ1/IK. 2-6aMTOBoe none flriMHbi naKeTa 
Mcnorib3yeTC^ a^^ 3aAaHMfl oGmero KoriMHecTBa GafiTOB, MCKJiKHaa none aihhh naKeTa, 
3HaneHMeM 10 a™ OToro TMna naKeTa, TorAa KaK TMn naKeTa 137 MAeHTMcjDMMMpyeT naKeT b 
KanecTBe naKeTa noATBep>KAeHM^ MacujTaGMpyeMoro BMAeonoTOKa. 

2-6aMTOBoe none Hfl cClient pe3epBMpyeTca ppn GyAymero Mcnonb30BaHMa Rnn Hfl KiiMeHTa 
m, KaK npaBMno, ycTaHaBiiMBaeTca b Hyjib. 2-GatiTOBoe none l/lfl noTOKa 3aAaeT yHMKaribHbiM 
MAeHTMcjDMKaTop a™ Hfl noTOKa. Oh npeACTaBrmeT coGom to >Ke 3HaneHMe, mto m Ha3HaneHHoe 
xoctom b riaKeTe ycTaHOBKM MacujTa6MpyeMoro BMAOonoTOKa. 

2-6aMTOBoe none KoAa noATBep>KAeHMa npeAOCTaBnaeT 3HaneHM5q, coAOp>KaLAMe koa, 
KOTopbiM onMCbiBaeT pe3ynbTaT nonbiTKM oGHOBneHMfi 3aAaHHoro MacniTaGMpyeivioro 
BMAeonoTOKa. B oahom BapMaHTe ocymecTBrieHMSR koah onpeAenflHrrca cneAyK)LAMM o6pa30M: 

0 - rionbiTKa BbiAeneHMsq noTOKa 6biria ycneuiHOM. 

1 - rionbiTKa ocBo6o>KAeHM5q noTOKa Gbina ycneujHOM. 

2 - HeAeMCTBMTeribHasq nonbiTKa BbiAeneHMa Hfl noTOKa, kotophm y>Ke 6biri BbiAeneH. 

3 - HeAeMCTBMTenbHaa nonbiTKa ocBo6o>KAeHMfl l/lfl noTOKa, kotophm y>Ke ocBo6o>KAeH. 

4 - KnMeHT He noAAep>KMBaeT MacLUTa6MpyeMbie BMAeonoTOKM. 

5 - riapaMeTpbi noTOKa He comacyKrrca c bosmokhoctamm KnMem-a. 

6 - 3HaneHMe l/lfl noTOKa 6onbi_ue MaKCMManbHoro 3HaHeHM^, pa3peLueHHoro KnMeHTOM. 

7 - HeAOCTaTOHHbie pecypcbi, AOCTynHbie b KnMeHTe, f^nn BbiAeneHM^ 3aAaHHoro noTOKa. 
2-6aMTOBoe none \jy\K coaop>kmt L(l/1K Bcex 6aMTOB b naKeTe, BKntonafl flnMHy naKeTa. 

34. riaKer MacmradnpyeMoro BH/jeonoroKa 

naKeT MacLUTaGMpyeMoro BMAeonoTOKa Mcnonb3yeTca p,nn nepeAanM AaHHbix nMKceneM, 
CBA3aHHbix c 3aAaHHbiM MacujTa6MpyeMbiM BMAeonoTOKOM. Pa3Mep o6nacTM, Ha KOTopyK) 
ccbinaeTCsi oto naKeT, onpeAensqeTCsq naKeTOM ycTaHOBKM MacujTaGMpyeMoro BMAeonoTOKa. 
KnMeHT MO>KeT yKa3biBaTb B03MO>KHOCTb noAA©p>KKM naKeTa MacLUTa6MpyeMoro BMAeonoTOKa 
nocpeACTBOM 3HaneHMsq napaMeTpa 143 b CnMCKe OTBeTa Ae^CTBMTenbHbix napaMeTpoB naKeTa 
cnMCKa OTBeTa A^MCTBMTenbHbix coctosihmm m c Mcnonb30BaHMeM OTBeTa 06 ycneixiHOM 
BbiAeneHMM MacujTaGMpyeMoro BMAeonoTOKa b none KoAa noATBep>KAOHM?i naKeTa 
noATBep>KA©HMsi MacLUTaGMpyeMoro BMAeonoTOKa. 
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(PopMaT OAHoro Bapwam-a ocyLnecTBneHi/m riaKeTa MacLUTa6npyeMoro BUfleonoTOKa noi<a3aH 
b ochobhom Ha c|Di/ir.78. KaK noKa3aHO Ha cJdht.78, naKeT Maci_uTa6npyeMoro BMfleonoTOKa 
CTpyKTypupOBaH TaK, hto i/iMeeT nona flnwHbi naKeTa, Tuna naKeTa, Mfl hClient, l/lfl noTOKa, 
ATpn6yTOB flaHHbix nuKceneM, Hi/icna nwKcenei/i, \jy\K napaivieTpoB, flaHHbix ni/iKcenefi i/i MUK 
AaHHbix ni/iKcenew. 2-6afiTOBoe none Tuna naKeTa i/icnonb3yeT 3HaneHne 18 AJ~m MAeHTMcjDMKaMMM 
naKeTa b KanecTBe naKeTa MacLUTaGnpyeivioro BMAeonoTOKa. none Hfl hClient pe3epBnpyeTca 
Ana l/lfl KnueHTa n, KaK npaBuno, ycTaHaBni/iBaeTca b Hynb. KaK i/i paHbwe, 2-6aiiTOBoe none 
Hfl noTOKa 3aAaeT yHHKanbHbm MAeHTi/icjDHKaTOp a™ Mfl noTOKa. 3to 3HaneHne 3aAaeTca 
xoctom b riaKeTe ycTaHOBKi/i Macu_iTa6i/ipyeMoro BMAeonoTOKa i/i noATBep>KAaeTca b riaKeTe 
noATBep>KAeHna Macu_iTa6i/ipyeMoro BMAeonoTOKa. B oahom Bapi/iaHTe ocyLnecTBneHi/m 2- 
GaMTOBoe none ATpn6yT0B AaHHbix nuKceneM MMeeT 3HaneHMa, KOTopbie 3aAaK)T HanpaBneHi/ie 
AaHHbix ni/iKcenew h o6HOBneHi/ie i/i3o6pa>KeHkm Ancnnea unw pacnono>KeHMM Gycfcepa. 3th 
3HaneHna b oahom BapwaHTe ocymecTBneHi/m 

B oahom Bapwam-e ocymecTBneHi/m 2-6aMTOBoe none ATpn6yT0B AaHHbix ni/iKceneii MMeeT 
3HaHeHna, KOTopbie 3aAaK>T HanpaBneHHe AaHHbix nMKcenefi h o6HOBneHne n3o6pa>KeHi/m 
AHcnnea nni/i pacnonoweHi/ifi GycjDepa. 3™ 3HaneHi/m b oahom Bapwam-e ocyLnecTBneHkm 
MHTepnpeTnpyK)Tca cneAyK>u-|i/iM o6pa30M. Bmtw 1 h 0 Bbi6i/ipaK>T Ancnnefi, KyAa AaHHbie 
nuKceneM Aon>KHbi HanpaBnaTbca. flna 3HaneHMM 6htob i/ini/i «00» AaHHbie ni/iKcenei/i 
OTo6pa>KaK)Tca Rnn o6omx rna3, A^a 3HaneHHM 6mtob «10» AaHHbie nnKcenei/i HanpaBnaiOTCfl 
TonbKO p,nn neBoro rna3a, m aj~ih 3HaneHHM 6mtob «01» AaHHbie nuKceneM HanpaBnaKrrca 
TonbKO p,nn npaBoro rna3a. 

En™ 7 i/i 6 npeACTaBnaK)T co6om &htn o6HOBneHna M3o6pa>KeHHfl Ancnnea, KOTopbie 3aAaK>T 
6ycf)ep KaAPOB, rAe Aon>KHbi 6biTb 3anncaHbi AaHHbie nuKceneM. Bnn$qHne Bmtob o6HOBneHi/m 
KaApa onncbiBaK>Tca 6onee noAPo6HO b APVOM MecTe. KorAa Bhth [7:6] paBHbi «01», AaHHbie 
rii/iKcenefi 3anncbiBaK)Tca b aBTOHOMHbiM Gycfrep i/i3o6pa>KeHi/m. KorAa Bmth [7:6] paBHbi «00», 
AaHHbie nuKceneM 3anncbiBaK>Tca b 6yc|Dep M3o6pa>KeHna, ncnonb3yeMbiM AJ~ia oGHOBneHkm 
M3o6pa>KeHna A^cnnesq. KorAa Bi/rrbi [7:6] paBHbi «11», AaHHbie nuKceneM 3ani/icbiBaK>Tca bo Bee 
6y4>epbi n3o6pa>KeHna. Ecnw Bhth [7:6] paBHbi « 1 0 » , to sto paccMaTpwBaeTca KaK 
HeABMCTBi/iTenbHoe 3HaneHne. 3tm 6mth b HacToau^ee BpeMa pe3epBnpyK)TCfl AJ~ia 6yAyu-iero 
ncnonb30BaHna. B AaHHoPi CMTyaMMM AaHHbie riMKcenew 6yAyT nrHopnpoBaTbca i/i He 6yAyT 
3anncbiBaTbca hm b k3kom m3 GycjDepoB M3o6pa>KeHMa. Ei/iTbi 2-5 h 8-15 pe3epBi/ipyK>Tca Rnn 
6yAyLnero ncnonb30BaHna h, KaK npaBuno, ycTaHaBnnBaK>Tca Ha ypoBeHb linn 3HaneHna 
norMHecKoro Hyna. 

2-6aMTOBoe none Hi/icna nuKceneM 3aAaeT KonnnecTBO ni/iKcenew b none flaHHbix nuKceneM 
Hn>Ke. 2-6aMTOBoe none l_(l/IK napaMeTpoB MMeeT LJI/IK Bcex 6aPiTOB c flni/iHbi naKeTa ao Hwcna 
nuKceneM. Ecnw npoBepKa otmm l\y\K HeycneujHa, TorAa Becb naKeT OT6pacbiBaeTca. 2- 
6aMTOBoe none flaHHbix nuKceneM coAep>KMT Heo6pa6oTaHHyio Bi/iAeonHcjDopMai4MK), KOTopaa 
Aon>KHa MacLUTa6npoBaTbca m 3aTeM OTo6pa>KaTbca. flaHHbie cjDopMaTMpyiOTca TaK, KaK 
onucbiBaeTca noneM HecKpkinTopa cjDopMaTa BMAeoAaHHbix. flaHHbie nepeAaK)Tca nocTpoHHO, 
hto onpeAeneHO paHee. 

2-6aMTOBoe none L(l/1K AaHHbix nuKceneM C0Aep>KMT l\\AK TonbKO flaHHbix nuKceneM. EcnM 
npoBepKa oti/im \jy\K HeycneLUHa, TorAa flaHHbie ni/iKceneii Bee >Ke MoryT ncnonb30BaTbca, ho 
Hncno oujm6ok l\\AK nonynaeT npi/ipameHHe. 

35. naKeT 3anpoca 3aaaHHoro coctoxhmx 

naKeT 3anpoca 3aAaHHoro cocToaHna o6ecnennBaeT cpeACTBO, MexaHM3M v\nv\ cnoco6 AJ~ia 
3anpoca xoctom, hto6n Kni/ieHT nocnan naKeT B03MO>KHOCTeM kinn cocToaHna oGpaTHO Ha xoct, 
KaK 3aAaeTca b otom naKeTe. KnweHT B03Bpau4aeT naKeT 3aAaHHoro Tuna b cneAyK)LAeM naKeTe 
HHKancyns^MH o6paTHOM ni/iHnn nepeAanw AaHHbix. Kni/ieHT, KaK npaBuno, ycTaHaBnMBaeT 6mt 
17 b none Bo3MO>KHOCTeCi cbomctb KnueHTa naKeTa B03M o>kh ocTe v\ KnueHTa, ecnw KniieHT MMeeT 
B03MO>KHOCTb OTBenaTb Ha naKeT 3anpoca 3aAaHHoro cocToaHna. OGbNHbiM cnocoGoM 
ncnonb30BaHna xoctom onpeAeneHMa Bcex ™noB naKeTOB cocToaHMa, KOTopbie Kni/ieHT 
MO>KeT B03BpaTHTb i/i xi i/i nepecnaTb, aBnaeTca ncnonb30BaHne naKeTa cnwcKa OTBeTa 
AeMCTBHTenbHbix coctosihmm, oni/icaHHoro b APyroM MecTe. KnweHT MO>KeT yKa3biBaTb 



CTpaHnqa: 55 



RU 2 337 497 C2 



B03M0>KH0CTb OTBeia npi/i noiviomn riaKeTa cni/iCKa OTBeia Aei/iCTBMTenbHbix cocto^hmm, 
ncnonb3yfl 6mt21 nonn Bo3MO>KHOCTeM cbomctb KnueHTa naKeTa B03ivio>KHOCTeCi KnMem~a. 

(DopMaT OAHoro Bapi/iaHTa ocymecTBrieHM^ riaKeTa 3anpoca 3aAaHHoro cocTOHHi/m noKa3aH b 
ochobhom Ha c|DMr.79. KaK noi<a3aHO Ha cJdht.79, naKeT 3anpoca 3aAaHHoro cocto^hm^ 
5 CTpyKTypi/ipOBaH TaK, hto MMeeT nona flnwHbi naKeTa, Tuna naKeTa, l/lfl hClient, 1/lfl naKeTa 
cocto5rhm^ n LJUK. rione flriMHbi naKeTa 3aflaeT o6mee Koni/inecTBO 6am"OB b naKeTe, He 
BKniOHasq none ajimhw naKeTa, m, KaK npaBwno, cfri/iKCi/ipoBaHO Ha 3HaneHHM 10 AJ~m OToro Tuna 
naKeTa. Tun naKeTa 138 i/iAeHTi/ic|Di/ii4i/ipyeT naKeT b KanecTBe riaKeTa 3anpoca 3aAaHHoro 
cocTOflHi/m. none (2 6aiiTa) Hfl hClient pe3epBi/ipyeTca nnn GyAyujero ncnonb30BaHi/m AJ~m Hfl 
10 KnueHTa i/i ycTaHaBni/iBaeTca b HacTOflLqee Bpeivm b Hynb, TorAa KaK 2-6awTOBoe none Hfl 
naKeTa cocTOflHi/m 3aAaeT ™n naKeTa B03MO>KHOCTeM i/mi/i cocTOflHi/m, kotopnm Kni/ieHT 
co6npaeTca nocnaTb xocTy. Ti/inoBbiMi/i ™naivii/i naKeTOB ABnaiOTCfl: 

66 - naKeT B03MO>KHOCTeii KnweHTa nocbinaeTca KnueHTOM. 

133 - naKeT B03MO>KHOCTeM M3o6pa>KeHM?i anbcjDa-Kypcopa nocbinaeTca Kni/ieHTOM. 
15 139 - nocbinaeTCs^ naKeT cnncKa OTBeTa AeMCTBMTenbHbix cocto^hmm, kotopwm 

MAeHTMC|DHL4MpyeT TOHHbie TMnbl naKeTOB B03MO>KHOCTeM M COCTOflHMfl, KOTOpbie KnMeHT MO>KeT 

nocnaTb. 

140 - naKeT napaivieTpoB 3aAep>KKM Ha o6pa6oTKy naKeTa nocbinaeTca Kni/ieHTOM. 

141 - naKeT B03M0>KH0CTeM nepcoHanbHoro KnweHTa nocbinaeTca Kni/ieHTOM. 
20 142 - naKeT OTneTa 06 OLun6Kax KnweHTa nocbinaeTca KnueHTOM. 

143 - naKeT B03MO>KHOCTeii MacLUTa6npyeMoro BMAeonoTOKa nocbinaeTca Kni/ieHTOM. 

144 - naKeT MAeHTMcjDMKaMnn Knnem"a nocbinaeTca Kni/ieHTOM. 

Tnnbi 56-63 naKeTa MoryT ncnonb30BaTbca p,nn MAeHTucjDi/iKaTOpOB xapaKTepHbix p,nn 

H3rOTOBMTen5q B03MO>KHOCTeM M COCTOflHMfl. 

25 none MI/IK CHOBa C0Aep>KMT LJHK Bcex 63mtob b naKeTe, BKntonaa flm/my naKeTa. 
36. llaKeT cnucKa oraera ^eMCTBMTenbHbix coctobhiih 

naKeT cni/iCKa OTBeTa AeticTBi/iTenbHbix cocto^hmm oGecnennBaeT xocTy CTpyKTypy, cpeACTBO 
nnn cnoco6, htoGw oh rnvien naKeTbi cnncKa cocTOHHi/m m B03ivio>KHOCTePi, KOTopbie Knnem~ 
MivieeT B03MO>KHOCTb B03BpaLL\eHnsi. KnueHT MO>KeT yKa3biBaTb B03MO>KHOCTb noAA^p>KKM naKeTa 

30 cni/iCKa OTBeTa AefiCTBHTenbHbix coctohhhm, wcnonb3yfl 6mt 21 nona Bo3MO>KHOCTefi cbomctb 
KnweHTa naKeTa B03MO>KHOCTeM KnweHTa. 

OopMaT OAHoro Bapnam"a ocymecTBneHu^ naKeTa cnncKa OTBeTa A^^CTBMTenbHbix 
cocto^hmm noKa3aH b ochobhom Ha cjDnr.80. KaK noKa3aHO Ha cjDnr.80, naKeT cnwcKa OTBeTa 
AeMCTBHTenbHbix coctohhi/m CTpyKTy pi/i pOBaH TaK, hto MMeeT nona flnwHbi naKeTa, Tuna 

35 naKeTa, l/lfl cClient, KonnnecTBa 3HaneHi/M b cnncKe, Cni/iCKa OTBeTa Ae^CTBHTenbHbix 
napaivieTpoB m L(HK. flnyma naKeTa p,nn 3toi~o Tuna naKeTa, KaK npaBi/ino, cjDUKCHpyeTCfi Ha 
3HaneHMM 10, m 3HaneHne Tuna 139 MAeHTMc(DMi_|MpyeT naKeT b KanecTBe naKeTa OTBeTa 
AeMCTBHTenbHbix coctos^hmm. none l/lfl cClient pe3epBnpyeTCsq p,nn 6yAyi-Mero ncnonb30BaHnsq b 
KanecTBe Hfl KnweHTa n, KaK npaBMno, ycTaHaBnMBaeTca b Hynb. 2-6aMTOBoe none 

40 Koni/mecTBa 3HaneHHM b cnncKe 3aAaeT KonwnecTBO aneivieHTOB b cneAy^meM CnwcKe OTBeTa 
AeMCTBMTenbHbix napaivieTpoB. 

none CnMCKa OTBeTa Ae^CTBMTenbHbix napaivieTpoB coa©P>kmt cnncoK 2-6aMTOBbix 
napaivieTpoB, KOTopbie za^a\OT TMnbi naKeTOB B03MO>KHOCTeM kinn cocToaHM^, KOTopbie Kni/iem - 
MO>KeT nocbinaTb xocTy. Ecnn KnueHT yKa3an, hto oh MO>KeT OTBeTMTb Ha naKeT 3anpoca 

45 3aAaHHoro coctojihm^ (ncnonb3ya 6mt 21 nona Bo3MO>KHOCTeii cbomctb KnueHTa b naKeTe 
B03M0>KH0CTeM KnweHTa), TorAa oh ivioweT nocbinaTb no MeHbixieii Mepe naKeT B03MO>KHOCTeM 
KnweHTa (Tun naKeTa = 66) m naKeT cnncKa OTBeTa A^MCTBMTenbHbix cocto^hum (Tun 
naKeTa = 139). Ti/inbi naKeTa, KOTopbie MoryT nocbinaTbcsi KnueHTOM m MoryT 6biTb BKnioneHbi b 
otot cnncoK BMecTe c nx cooTBeTCTByiou^MMM Ha3HaHeHM^MM p,H9\ Meneti OAHoro BapnaHTa 

so ocymecTBneHi/m, npeACTaBns^iOT co6om: 
66 - naKeT B03MO>KHOCTeM KnuieHTa. 
133 - naKeT B03MO>KHOCTeM M3o6pa>KeHM?i anbc|Da-Kypcopa. 

139 - naKeT cni/iCKa OTBeTa A^MCTBMTenbHbix coctohhmm, kotophm MAeHTMcjDMi^npyeT TOHHbie 
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TMnbl naKeTOB B03MO>KHOCTei/i l/l COCTOflHHfl, KOTOpbie KJlkieHT M0>K6T nocbinaTb. 

140 - riaKeT napaivieTpoB 3aA©P>KKM Ha o6pa6oTKy naKeTa. 

141 - riaKeT B03MO>KHOCTeM nepcoHaribHoro Ancnnea. 

142 - riaKeT OTneTa 06 OLun6Kax Knwem-a. 

143 - riaKeT B03MO>KHOCTePi MacLUTa6npyeMoro BHAeonoTOKa. 

144 - riaKeT MAeHTnc|DMKai4HM Kni/ieHTa. 

145 - riaKeT B03MO>KHOCTeM aribTepHaTMBHoro AHcnnea. 

Tnnbi 56-63 naKeTa MoryT i/icnonb30BaTbca AJ~m MAeHTucjDi/iKaTOpOB xapaKTepHbix AJ~m 

H3rOTOBMTen5q B03MO>KHOCTeM l/l COCTOflHI/m. 

none l\\AK coabp>ki/it LJUK Bcex 6b\atob b naKeTe, BKntOHasi flni/my naKeTa. 
37. natter napaMerpoB 3a/jep?KKH Ha o6pa6omy na/cera 

riaKeT napaivieTpoB 33a©P>kkh Ha o6pa6oTKy naKeTa o6ecneni/iBaeT Ha6op napaivieTpoB AJ~m 
Toro, HTo6bi AaTb B03M0>KH0CTb xocTy BbHMCJiMTb BpeMa, Heo6xoAHMoe f\nn 3aBepujeHMsi 
o6pa6oTKM, CBA3aHHOM c npi/ieiviOM 3aAaHHoro ™na naKeTa. HeKOTopbie KOMaHAbi, nocbinaeMbie 
xoctom, He MoryT 6biTb 3aBepLueHbi KnueHTOM b HanaribHbiM MOMeHT BpeivieHM. Xoct ivioweT 
onpaiuMBaTb 6nTbi cocTOHHi/m b l~laKeTe 3anpoca Kni/ieHTa h cocTOHHi/m a™ onpeAeneHun, 6binn 
ni/i 3aBepiueHbi HeKOTopbie c|DyHKLii/m KnueHTOM, i/ini/i MO>KeT jim xoct BbNi/icnaTb BpeMa 
3aBepLueHi/i5R, i/icnonb3ya napaivieTpbi, B03BpaLAaeMbie KnueHTOM b naKeTe napaivieTpoB 
3aAep>KKM Ha o6pa6oTKy naKeTa. KnweHT MO>KeT yKa3biBaTb B03M0>KH0CTb noAA©p>KKn naKeTa 
napaivieTpoB 3aAep>KKM Ha o6pa6oTKy naKeTa, i/icnonb3ya 3HaneHi/ie napaivieTpa 140 b CnncKe 
OTBeTa AeMCTBMTeribHbix napaivieTpoB naKeTa cni/iCKa OTBeTa AetiCTBMTeribHbix cocto^hmm. 

OopMaT OAHoro Bapi/iam-a ocymecTBneHi/ifl naKeTa napaivieTpoB 3aAep>KKi/i Ha o6pa6oTKy 
naKeTa noKa3aH b ochobhom, Ha cjDi/ir.81A. KaK noKa3aHO Ha c|Di/ir.81A, naKeT napaivieTpoB 
3aAop>KKM Ha o6pa6oTKy naKeTa CTpyKTypupoBaH TaK, hto rnvieeT nona flnnHbi naKeTa, Tuna 
naKeTa, Mfl cClient, Koni/necTBa oneivieHTOB cnncKa, Cni/iCKa napaivieTpoB 33A6P>kki/i i/i LjUK. 
flnnHa naKeTa a^^ 3Toro Tuna naKeTa, KaK npaBwno, cfrMKCi/ipoBaHa Ha 3HaneHi/ie 10, m 
3HaneHne Tuna 140 i/iAeHTi/ic|Di/ii4i/ipyeT naKeT b KanecTBe naKeTa napaivieTpoB 3aAep>KKi/i Ha 
o5pa6oTKy naKeTa. none l/lfl cClient pe3epBi/ipyeTca p,nn GyAymero ncnonb30BaHna b KanecTBe 
Hfl Kni/ieHTa m, KaK npaBwno, ycTaHaBni/iBaeTca b Hynb. 2-6aMTOBoe none Koni/inecTBa 
oneivieHTOB cnwcKa 3aAaeT KonnnecTBO oneivieHTOB b cneAyroujeM CnwcKe OTBeTa 
AeMCTBMTenbHbix napaivieTpoB. 

none CnMCKa napaivieTpoB 3aA©P>KKM npeACTaBnaeT co6om cnncoK, coAepwami/iii oahh i/ini/i 
HecKonbKO aneivieHTOB Cni/iCKa napaivieTpoB 3aAep>KKM. <t>opiviaT A-n^ OAHoro BapwaHTa 
ocyLi^ecTBneHM^ OAHoro aneivieHTa Cni/iCKa napaivieTpoB 33abp>kkm noKa3aH Ha cjDnr.81B, rAe 
noKa3aHbi nona Tuna naKeTa Rnn 3aA©P>KKM, 3aAep>KKM ni/iKcenefi, 3aAOp>KKn ropi/i30HTanbHbix 
nuKcenew, 3aAep>KKi/i BepTi/iKanbHbix ni/iKcenei/i m <I>i/iKCi/ipoBaHHoi/i 3aAep>KKM. 

Ka>KAbiM 3neivieHT cni/iCKa napaivieTpoB 33aop>kki/i b ochobhom orpaHi/ini/iBaeTCfl aiuhom, 
paBHOM 6 6aMT3M, i/i AononHMTenbHO onpeAeJ~meTCfl cneAyK>Lqi/iM o6pa30M. 2-6am~OBoe none 
Tuna naKeTa Rnn 3aAep>KKi/i 3aAaeT Tun naKeTa, a^a KOToporo npnMeH5RK)Tca cneAyK>Lnwe 
napaMeTpbi 33A6P>kkm. none (1 6afiT) 3aAep>KKM nMKceneM coAep>KMT mhaokc a^a 3HaneHM5i 
3aAep>KKM. 3HaneHMe, CHMTaHHoe 1/13 Ta6nnqbi, yMHO>KaeTC5i Ha o6mee KonwnecTBO nMKceneii b 
none Ha3HaneHnsq naKeTa. OGi^ee KonnnecTBO nMKceneM paBHO LUMpMHe, yMHOxeHHOM Ha 
BbicoTy o6nac™ Ha3HaneHH5q pacTpoBoro n3o6pa>KeHn^, Ha KOTopoe ccbmaeTca naKeT. 1- 
6aMTOBoe none 3aAep>KKi/i ropn30HTanbHbix nHKcenew coAep>KMT 3HaneHMe, KOTopoe 
npeACTaBn^eT co6om mhaokc t\nn Ta6nni_(bi 3HaneHHM 33a©P>kkm (TaKoii >Ke Ta6nnqbi, hto m 
i^ncjDpoBaa nnHnsq naKeTHOM nepeAanw BMAeoAaHHbix (L(JinnBfl)). 3HaneHMe, cni/iTaHHoe M3 
Ta6nni_\bi, yMHO>KaeTca Ha LuwpwHy (b nuKcenax) nonsq Ha3HaHeHna naKeTa. 1-6aMTOBoe none 
3aAep>KKn BepTMKanbHbix nuKcenefi coaop>kmt 3HaneHne, KOTopoe npeACTaBnaeT co6om mhaokc 
pj\9\ Ta6nni_(bi 3HaneHHM 3aAep>KKn (ncnonb3yeT b ochobhom TaKyK) we TaGnnijy, hto h LjJinnBfl). 
3HaneHMe, cni/iTaHHoe M3 TaGnni^bi, yM HO>KaeTCfl Ha BbicoTy (b nMKcensqx) nona Ha3HaneHM?i 
naKeTa. 

none <t>MKCnpoBaHHOM 3aAep>KKM ncnonb3yeT 1 6awT b KanecTBe MHAeKca a^^ Ta6nnqbi 
3HaneHHM 33aop>kki/i (TaKOM >Ke Ta6nni_\bi, hto m L(JinnBfl). 3HaneHne, CHMTaHHoe M3 Ta6nni_|bi, 
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npeACTaBrmeT co6om napaivieTp cjDMKCMpOBaHHOM 3aAep>KKi/i, KOTopbiM npeACTaBnaeT Bpeivm, 
Heo6xoAHMoe AJ~m o6pa6oTKM naKeTa, KOTopoe He CBH3aHO hi/i c KaKwvm 3HaHeHkmMi/i 
napaivieTpoB, 3aAaHHbiMi/i b naKeTe. OGmasq 3aAep>KKa, mjim 3aAep>KKa Ha Bpeivm 3aBepLueHi/m 
o6pa6oTKM naKeTa, onpeAermeKm b cootb6tctbmh c 3aBi/icnMOCTbK>: 

3aflep>KKa = (PacketProcessingDelay(PixelDelay).TotalPixels)+ 

(PacketProcessingDelay(horizontalPixelDelay)-Width)-i- 

(PacketProcessingDelay(VerticalPixelDelay)Height)+ 

PacketProcessingDelay(FixedDelay) 

flna HeKOTopbix naKeTOB Total Pixels, Width nni/i Height He npnMeHflK>TC5q, TaK KaK Ha otm 
napaivieTpbi HeT ccbinKi/i b cooTBeTCTByK>Lqeivi naKeTe. B oti/ix cnynaax cooTBeTCTByiOLqMM 
napaivieTp Pixel Delay, KaK npaBi/mo, ycTaHaBnwBaenm paBHbiM HyriK). 

38. FlaKeT B03M0)KH0CTeii nepcoHanbHoro flucnnen 

riaKeT B03Mo>KHOCTeii nepcoHanbHoro Ancnnea oGecnennBaeT Ha6op napaivieTpoB, KOTopbie 
onucbiBaiOT bo3mo>khoctm ycTpOMCTBa nepcoHanbHoro AHcnnea, TaKoro KaK ycTaHOBneHHoro Ha 
ronoBe Ancnnea hjim AncnjieiiHbie ohki/i. 3to AaeT B03MO>KHOCTb xocTy HacTpOMTb i/iHcjDopMai_inK> 
AMcnnea b cooTBeTCTBMi/i c 3aAaHHbiMM bo3mo>khoct5imm KnueHTa. KnweHT, c APyroM CTopoHbi, 
yKa3biBaeT B03MO>KHOCTb nocbinKM naKeTa B03MO>KHOCTeM nepcoHanbHoro Ancnnea 
nocpeACTBOM ncnonb30BaHi/m cooTBeTCTByioiAero napaivieTpa b CnncKe OTBeTa AeticTBkiTenbHbix 
napaivieTpoB naKeTa cnncKa OTBeTa AewcTBi/iTenbHbix coctosihmm. 

OopMaT OAHoro Bapi/iam-a ocyLnecTBneHi/m naKeTa B03MO>KHOCTeM nepcoHanbHoro py\cnne5\ 
noKa3aH b ochobhom Ha cjDi/ir.82. KaK noKa3aHO Ha cjDnr.82, naKeT B03MO>KHOCTeM 
nepcoHanbHoro py\cnr\en CTpyKTypi/ipoBaH TaK, hto HMeeT nonn flnwHbi naKeTa, Tuna naKeTa, 
Hfl cClient, CxeMbi pacnonoweHi/m cy6nnKceneii, Oopivibi nuKceneM, nona 3peHi/m no 
ropn30HTann, r\onn 3peHHfl no BepTi/iKani/i, nepeceneHum 3pnTeribHbix oceii, JleBoro/npaBoro 

M306pa>KeHH^, CKB03HOrO npOCMOTpa, MaKCMMaribHOM flpKOCTI/l, OnTI/IHeCKI/IX B03MO>KHOCTei/i, 

MMHMMaribHoro paccTOHHi/m Me>KAy 3panKaivm (PM3), MaKcmvianbHoro PM3, CnwcKa ToneK 
KpMBM3Hbi nonn m L|HK. B oahom BapwaHTe ocyLAecTBneHkm 3HaneHkm nona flnwHbi naKeTa 
c|DMKCnpoBaHa Ha 68. 3HaneHi/ie Tuna naKeTa 141 MAeHTMC(DML(npyeT naKeT b KanecTBe naKeTa 
B03MO>KHOCTeM nepcoHanbHoro A^cnnefl. none l/lfl cClient pe3epBi/ipyeTCfl a™ 6yAyi-Mero 
ncnojib30BaHHfl m, KaK npaBMiio, b HacToamee Bpeivm ycTaHaBnkiBaenm b Hyrib. 

none CxeMbi pacnonoweHi/m cy6nnKcenew 3aAaeT c|Di/i3HHecKyK> cxeiviy pacnonoweHi/m 
cy6nnKceneM CBepxy bhm3 i/i cneBa HanpaBO, ncnonb3ya 3HaneHM^: 0 p,r\9\ yKa3aHi/m Toro, hto 
cxeivia pacnonoweHi/m cy6ni/iKcenePi He onpeAeneHa; 1 p,nn yKa3aHkm KpacHOM, 3eneHOM, cmhmm 
nonocKn; 2 Rnn yKa3aHwa CMHew, 3eneHOM, KpacHOM nonocKn; 3 Rnn yKa3aHnsq KBaApaTHoro 
nuKcen^, MMeiOLqero pa3MeLAeHne 2 Ha 2 cy6nMKcena KpacHoro CBepxy cneBa, ci/iHero BHM3y 
cnpaBa i/i AByx 3eneHbix cy6nnKceneM, oahh BHM3y cneBa i/i aPVOm BBepxy cnpaBa; 4 Rnn 
yKa3aHM5q KBaApaTHoro ni/iKcena c pa3MemeHneivi 2 Ha 2 cySnwKcena KpacHoro BHi/i3y cneBa, 
cnHero CBepxy cnpaBa m AByx 3eneHbix cyGnnKceneii, OAHoro CBepxy cneBa i/i APyroro BHM3y 
cnpaBa; 5 a^^ yKa3aHn?i flenbTbi (TpwaAbi); 6 p,nn yKa3aHnsi M03anKn c nepeKpbiBaK)u_|MMncsi 
KpacHbiM, 3eneHbiM m cmhmm qBeTaMM (Hanpmviep, A^cnnePi Ha >kmakmx KpucTannax Ha KpeMHMM 
(>KKHK) c nepeAOBaHneivi i_\BeTOB no non^M); m co 3HaHeHn^Mn 7-255, KaK npaBuno, 
pe3epBnpyeivibiMM j\n?\ OyAyLq^ro i/icnonb30BaHi/m. 

none cPopMbi nMKcensi 3aAaeT cjDopiviy Ka>KAoro nuKcena, kotophPi coctomt M3 cy6nnKceneM 
3aAaHHOM KOHCjDi/irypai-iMM, ncnonb3ysq 3HaneHne: 0 a^^ yKa3aHna Toro, hto cfropivia cy6nnKcenePi 
He onpeAe^iena; 1 a^^ yKa3aHna KpyrnoM; 2 a^^ yKa3aHna KBaApaTHOM; 3 Rnn yKa3aHMfl 
np^MoyronbHOM; 4 a^ yKa3aHnsq OBanbHOki; 5 a^^ yKa3aHna onnnnTMnecKOii; i/i c 3HaHeHM5iMM 
6-255, 3ape3epBMpOBaHHbiMi/i Rnn 6yAyLA©ro ncnonb30BaHnsi npw yKa3aHMM Tpe6yeMbix cjDopM, 
hto MO>KeT 6biTb noHHTHO a^^ cnei^nanncTa b AaHHOM o6nac™ TexHMKM. 

1-6aMTOBoe none nona 3peHi/m no ropn30HTann (n3r) 3aAaeT none 3peHi/m no ropn30HTann 
c LuaroM 0,5 rpaAyca (Hanpniviep, ecnw n3r paBHO 30 rpaAycoB, oto 3HaneHne paBHO 60). 
Ecnw oto 3HaneHne paBHO Hynio, TorAa n3r He 3aAaHO. 

1-6aMTOBoe none Honn 3peHna no BepTMKann (n3B) 3aAaeT none 3peHi/m no BepTi/iKani/i c 
LuaroM 0,5 rpaAyca (Hanprnviep, ecnw n3B paBHO 30 rpaAycoB, oto 3HaneHne paBHO 60). Ecnn 
oto 3HaneHne paBHO HynK), TorAa n3B He 3aAaHO. 
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1-6aMTOBoe none nepecenei-ii/m 3pnTenbHbix ocefi 3aAaeT nepeceneHMe 3pnTeribHbix ocefi c 
LuaroM 0,01 flwonTpi/m (1/m) (Hanpniviep, ecriM nepeceneHwe 3pnTeribHbix ocew paBHO 2,22 
MeTpa, to 3to 3HaHeHne paBHO 45). EcnM oto 3HaneHne paBHO Hynio, TorAa nepeceneHne 
3pnTeribHbix oceM He 3aAaHO. 

1-6aMTOBoe none nepeKpbiTusq neBoro/npaBoro M3o6pa>KeHna 3aAaeT npoL^eHT nepeKpbiTMH 
neBoro i/i npaBoro M3o6pa>KeHMa. AonycTMMbm Anana30H nepeKpbiTHfl M3o6pa>KeHMM b 
npoMeHTax cocTaBnaeT ot 1 ao 100. 3HaneHMfl 101-255 flBnflKrrca HeAeMCTBMTenbHbiMM m, KaK 
npaBuno, He Aon>KHbi Mcnonb30BaTbca. EcnM oto 3HaneHne paBHO HynK), TorAa nepeKpbiTkie 
M3o6pa>KeHHM He 3aAaHO. 

1- 6aMTOBoe none Ckbo3hoi~o npocMOTpa 3aAaeT npoi4eHT ckbo3hoi~o npocMOTpa 
M3o6pa>KeHM^. flonycTMMbiM Anana30H ckbo3hoi~o npocMOTpa b npoijeHTax cocTaBnaeT ot 0 ao 
100. 3HaneHi/m 101-254 nsntuojcn HeAeMCTBMTenbHbiMM m He Aon>KHbi ncnonb30BaTbCsq. Ecnn 
3to 3HaneHne paBHO 255, TorAa npoqeHT CKB03Horo npocMOTpa He 3aAaH. 1-6aMTOBoe none 
MaKCHManbHOM apkocti/i 3aAaeT MaKCMManbHyK) apKOCTb c LuaroM 20 hmt (Hanpniviep, eonn 
MaKcmvianbHafl apKOCTb paBHa 100 hmt, oto 3HaneHne paBHO 5). EcnM oto 3HaneHne paBHO 
HynK), TorAa MaKCi/iManbHaa apKOCTb He 3aAaHa. 

2- 6aMTOBoe none <t>naroB onTunecKkix B03MO>KHOCTeii C0Aep>KMT pa3nnHHbie nona, KOTopbie 
33AaK)T onTMHecKMe bo3mo>khocti/i AHcnnea. 3tm 6nTOBbie 3HaneHM5q b ochobhom Ha3HanaK)TCfl b 

COOTBeTCTBMM C: 

Bm™ 15-5 pe3epBnpyK)Tca a^h 6yAyn|ero ncnonb30BaHH5q m, KaK npaBuno, ycTaHaBnnBaK)Tca 
b cocTO^HMe nornnecKoro Hynsq. 

But 4 Bbi6npaeT PerynnpoBKy cjDOKycnpoBKM ohkob, npuneivi 3HaneHne «0» 03HanaeT to, hto 
Ancnnew He MMeeT perynnpoBKM cjDOKycupoBKn ohkob, m 3HaneHne «1» 03HanaeT to, hto 
Ancnnew MMeeT perynMpoBKy cjDOKycMpoBKM ohkob. 

Emth 3-2 Bbi6MpaK)T EMHOKynsqpHyK) c|DyHKi4MK) b COOTBeTCTBMM c TeM, hto: 3HaneHMe 0 
03HanaeT, hto A^cnneii nsnnercn 6MHOKynapHbiM m MO>KeT OTo6pa>KaTb TonbKO 2-MepHbie (2D) 
M3o6pa>KeHMs^; 1 03HanaeT, hto p,v\cnnev\ ABnaeTca 6MHOKynapHbiM m MOweT OTo6pa>KaTb 3- 
MepHbie (3D) M3o6pa>KeHM$q; 2 03HanaeT, hto AncnneM ABnaeTCfl MOHOKynapHbiM, m 3 
pe3epBMpyeTCsi Rnn 6yAyi-Mero Mcnonb30BaHMsq. 

Bmth 1-0 Bbi6MpaK)T CMMMeTpMK) KpMBM3Hbi neBoro-npaBoro nonn, npMHeM 3HaneHMe 0 
03HanaeT, hto KpMBM3Ha nona He onpeAeneHa. EcnM oto none paBHO HynK), Bee 3HaneHMH 
KpMBM3Hbi nonn ot A1 ao E5 ycTaHaBnMBaK)Tca b Hynb 3a MCKnK)neHMeM tohkm C3, KOTopaa 
3aAaeT cjDOKycHoe paccTO^HMe AHcnnea, MnM Aon>KHa ycTaHaBnMBaTbca b Hynb Ann yKa3aHMa 
Toro, hto cjDOKycHoe paccTO^HMe He 3aAaHO. 3HaneHMe 1 03HanaeT, hto JleBbiM m npaBbiM 
AMcnneM MMewT OAnnaKOByK) CMMMeTpMK); 2 03HanaeT, hto JleBbiM m npaBbiM A^cnneM 
3epKanbHO OTo6pa>KaK)TCfl OTHOCMTenbHO BepTMKanbHOM ocm (cTon6eq C); m 3 pe3epBMpyeTca 
Ana 6yAyLAero Mcnonb30BaHMsq. 

1-6aMTOBoe none MMHMMyivia paccTOAHMa Me>KAy 3paHKaMM (PM3) 3aAaeT MMHMManbHoe 
paccTOfiHMe Me>KAy 3paHKaMM b MMnnMMeTpax (mm). EcnM oto 3HaneHMe paBHO HynK), TorAa 
MMHMManbHoe paccTO^HMe Me>KAy 3panKaMM He 3aAaHO. 1-6aMTOBoe none MaKCMMyMa 
paccTOHHMH Me>KAy 3paHKaMM (PM3) 3aAaeT MaKCMManbHoe paccTO^HMe Me>KAy 3panKaMM b 
MMnnMMeTpax (mm). EcnM oto 3HaneHMe paBHO HynK), TorAa MaKCMManbHoe paccTOHHMe Me>KAy 
3paHK3MM He 3aAaHO. 

none CnMCKa ToneK kpmbm3hn nona coAep>KMT cnMCOK 25 2-6aMTOBbix napaMeTpoB, KOTopbie 
3aAaK)T cjDOKycHoe paccTO^HMe b TbicanHbix Aons^x A^onTpMM (1/m) c Anana30HOM ot 1 ao 65535 
(HanpMMep, 1 paBHa 0,001 A^onTpMM, m 65535 paBHO 65,535 A^onTpMM). 25 oneMeHTOB b 
CnMCKe ToneK kpmbm3hh nonsi o6o3HanaK)TC5R A1-E5, KaK noKa3aHO Ha c|DMr.83. Tohkm Aon>KHbi 
paBHOMepHO pacnpeAensqTbca no aKTMBHOM oGnacTM A^cnnesq. CranGeq C cooTBeTCTByeT 
BepTMKanbHOM ocm Ancnnea, m CTpoKa 3 cooTBeTCTByeT ropM30HTanbHOM ocm Ancnnea. 
CTon6i_ibi A m E cooTBeTCTByeT neBOMy m npaBOMy Kpa^M A^cnne?i cooTBeTCTBeHHO. \A ctpokm 1 
m 5 cooTBeTCTByeT BepxHeMy m HM>KHeMy Kpa^M Ancnnea cooTBeTCTBeHHO. riopsqAOK 25 ToneK b 
cnMCKe cneAyK)LMMM: A1, B1, C1, D1 , E1, A2, B2, C2, D2, E2, A3, B3, C3, D3, E3, A4, B4, 
C4, D4, E4, A5, B5, C5, D5, E5. 
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none MI/IK coflep>KMT LJUK Bcex 63mtob b naKeTe, BKntonafl flnnHy naKeTa. 

39. riaKer orvera 06 oiiJH6Kax KfweHTa 

l~lai<eT OTneTa 06 OLun6Kax KiiMeHTa AOMCTByeT b KanecTBe MexaHM3Ma mum cpeACTBa, 
no3BonaK)LMero KJiMeHTy npeflOCTaBn^Tb xocTy cnMCOK pa6onnx olum6ok. KriMeHT MO>KeT 
o6hiapy>KHTb olum6km b lumpokom Anana30He b xoAe CBoew HopivianbHOM pa6oTbi b pe3yribTaTe 
npMeivia HeKOTopbix KOMaHA ot xocTa. ripniviepbi t3kmx olum6ok BKntonaiOT b ce6a: K/iMeHTy Morna 
6biTb BbiAaHa KOMaHAa A-nfl paGoTbi b pe>KMMe, KOTopbiM oh He noAAep>KMBaeT, K/iMeHT Mor 
npMHsiTb naKeT, coABp>Kau4MM HeKOTopbie napaivieTpbi, KOTopbie BHe Anana30Ha mjim 3a 
npeAeriaMM B03MO>KHOCTeM KiiMeHTa, K/iMeHTy Moma 6biTb BbiAaHa KOMaHAa nepexoAa b pe>KMM 
b HeKoppeKTHOM nocneAOBaTenbHOc™. riaKeT OTneTa 06 oi_uM6Kax KiiMeHTa MO>KeT 
Mcnonb30BaTbC5q aj~ih oGHapyweHMfl oujm6ok bo BpeMH HopivianbHOM pa6oTbi, ho HaM6onee 
none3HbiM A-nfl pa3pa6oTHMKa m MHTerpaTopa CMCTeMbi ABfmeTCfl AHamocTwpoBaHMe npo6neM 
npM pa3pa6oTKe m MHTerpaMMM CMdeM xocTa m KiiMeHTa. KriMem - yKa3biBaeT cbok> B03M0>KH0CTb 
nocbiriKM l~laKeTa OTneTa 06 OLun6Kax KiiMeHTa, Mcnonb3ya 3HaneHMe napaivieTpa 142 b CnMCKe 
OTBeTa AeMCTBMTeribHbix napaivieTpoB naKeTa crmcKa OTBeTa AeMCTBMTeribHbix coctohhmm. 

OopMaT OAHoro BapwaHTa ocymecTBrieHi/isR naKeTa OTneTa 06 0LUM6Kax KiiMeHTa noKa3aH b 
ochobhom Ha c|DMr.84A. KaK noKa3aHO Ha cJdmi".84A, naKeT OTneTa 06 oiuM6Kax KiiMeHTa 
CTpyKTypMpOBaH TaK, hto MMeeT nofm flriMHbi naKeTa, TMna naKeTa, l/lfl cClient, KoriMnecTBa 
oneivieHTOB cnMCKa, CnMCKa koaob olum6ok m LJUK. 3HaneHMe TMna naKeTa 142 MA©HTMC(DML4MpyeT 
naKeT b KanecTBe naKeTa OTneTa 06 OLUM6Kax KiiMeHTa. none Hfl cClient pe3epBMpyeTca p,r\9\ 
6yAyLAero Mcnonb30BaHM^ m, KaK npaBMiio, ycTaHaBfiMBaeTCfl b HacTO^mee Bpeivia b Hyrib. none 
(2 6aMTa) KoriMnecTBa oneivieHTOB cnMCKa 3aAaeT KoriMnecTBO oneivieHTOB b cneAyKDineivi CnMCKe 
koaob olum6ok. none (b ashhom cnynae 8 6aMTOB) CnMCKa koaob olum6ok npeACTaBfmeT co6om 
cnMCOK, coAep>KaiJ4MM oamh MfiM HecKoribKO aneMeHTOB CnMCKa OTneTa 06 oujuGKax. OopiviaT 
OAHoro oneivieHTa CnMCKa OTneTa 06 OLUM6Kax noKa3aH Ha c|DMr.87B. 

B oahom BapMaHTe ocymecTBfieHMfl, KaK noKa3aHO Ha cjDMr.87B, Ka>KAbiM SneMem - cnMCKa 
OTneTa 06 OLUM6Kax MMeeT p,nv\Hy tohho 4 6aMTa v\ MMeeT CTpyKTypy b oahom BapnaHTe 
ocymecTBneHMsi , coAepwamyK): 2-6aPiTOBoe none KoAa olumGkm AHcnnefl, KOTopoe 3aAaeT TMn 
cooGmaeMOM ollim6km, 2-6aMTOBoe none noAKOAa olum6km 3aAaeT 6onbi_uyK> CTeneHb 
AeTanM3ai4MM, KacatOLijyiocfl olum6km, onpeAorieHHOM naKeTOM KoAa olum6km KiiMeHTa. 3aAaHHoe 
onpeAeneHMe Ka>KAoro KoAa olumGkm KiiMeHTa onpeAefmeTca M3roTOBMTeneM KiiMeHTa. noAKOA 
olum6km He Aon>KeH onpeAenaTbca a^^ Ka>KAoro KoAa olum6km AHcnnefl, m b Tex cnynas^x, KorAa 
noAKOA olum6km He onpeAeneH, 3HaneHMe ycTaHaBfiMBaeTca b Hynb. 3aAaHHoe onpeAerieHne 
Ka>KAoro noAKOAa olum6km onpeAen^eTCfl M3roTOBMTeneM KfiMeHTa. 

40. llSKBT M/^SHTHCpUKSLfMM KTMBHTa 

naKeT MAeHTMC|3MKaL|MM KfiMeHTa AaeT B03MO>KHOCTb KTIMeHTy B03BpaLAaTb 

MAeHTMcjDMi^MpyiOLi^Me AaHHbie b OTBeT Ha naKeT 3anpoca 3aAaHHoro coctoahmh. B oahom 
BapMaHTe ocyu_|ecTBiieHMsq kjimcht yKa3biBaeT B03MO>KHOCTb nocbiriKM naKeTa MAeHTMcjDMKai^MM 
KiiMeHTa, Mcnonb3y^ 3HaneHMe napaMeTpa 144 b CnMCKe OTBeTa AeMCTBMTenbHbix napaMeTpoB 
naKeTa cnMCKa OTBeTa AOMCTBMTeribHbix cocto^hmm. flnsq xocTa HBfmeTCfl none3HbiM MMeTb 
B03MO>KHOCTb onpeAeneHMa Ha3BaHM5i M3roTOBMTerm ycTpoMCTBa KiiMeHTa m HOMep MOAeiiM 

nOCpeACTBOM CHMTblBaHMfl 3TMX AaHHblX C KiiMeHTa. l/lHCjDOpMaiJMfl MO>KeT MCnOJ1b30BaTbCa A-rifl 

onpeAoneHMsi, MMeeT ni/i kjimoht cnei_(MaribHbie bo3mo>khoctm, KOTopbie He MoryT 6biTb onMcaHbi 
b naKeTe B03MO>KHOCTeM KfiMeHTa. noTeHqMaiibHO cyujecTByeT ABa cnoco6a, cpeACTBa mtim 

MexaHM3Ma A™ CHMTblBaHMfl MAeHTMCjDMKaLlMOHHOM MHCjDOpMai-lMM C KfiMeHTa. OAHH 
OCymeCTBTmeTCfl nOCpeACTBOM MCnOflb30BaHM?l naKeTa B03MO>KHOCTeM KfiMeHTa, KOTOpbIM 

C0Aep>KMT nonsi, aHanorMHHbie non^M b 6a30BOM CTpyKType pacujMpeHHbix AaHHbix 
MAeHTMcjDMKaqMM Ancnnesq (Pfll/lfl). ApyroM cnoco6 ocyLqecTBii^eTca nocpeACTBOM 
Mcnoiib30BaHMsq naKeTa MAOHTMcjDMKai4MM KfiMeHTa, KOTopbiM coAep>KMT 6onee 6oraTbiM Ha6op 

MHC|DOpMaL\MM nO CpaBHCHMK) C aHailOrMHHbIMM nOfl^MM B naKeTe B03MO>KHOCTeM KfiMeHTa. 3to 
AaeT B03MO>KHOCTb XOCTy MAeHTMCjDMLjMpOBaTb M3rOTOBMTefieM, KOTOpbIM 6blfl Ha3HaneH 3- 

CMMBOiibHbiM koa pacujMpeHHOM apxMTeKTypbi npoMbiLuneHHoro CTaHAapTa (PAnC), m no3BOfmeT 

CepMMHbIM HOMepaM COAep>KaTb 6yKBeHHO-l_\MC|DpOBbie CMMBOflbl. 
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(DopMaT OAHoro Bapwai-rra ocymecTBneHMfl riaKeTa Mfl6HTi/ic|DMKai4MM KnMeHTa noi<a3aH b 
ochobhom Ha cjDnr.85. KaK noKa3aHO Ha cjDnr.85, riaKeT MAeHTnc|DMKai4MM KnMeHTa 
CTpyKTypi/ipOBaH TaK, hto MMeeT nona flriMHbi naKeTa, Tuna naKeTa, Hfl cClient, HefleriM 

M3rOTOBfieHMa, TOAa M3rOTOBneHMfl, flflMHbl Ha3BaHM5q M3rOTOBMTena, flllMHbl Ha3BaHM^ 

npoAYKTa, flriMHbi cepniiHoro HOMepa, Ctpokm Ha3BaHna i/i3roTOBHT6nsi , Ctpokm Ha3BaHMH 
npoAyKTa, Ctpokm cepMMHoro HOMepa m LJ1/IK. 

2-6aMTOBoe none Tuna naKeTa C0Aep>KMT 3HaneHne, KOTopoe MAeHTMcjDMLjMpyeT naKeT b 
KanecTBe naKeTa MAeHTi/ic|DMKai4Mn KnueHTa. 3to 3HaneHne Bbi6npaeTCsq paBHbiM 144 b oahom 
BapwaHTe ocyu_|ecTBneHi/m. none (2 6aMTa) Hfl cClient CHOBa pe3epBMpyeTca AJ~m 6yAyu4ero 
ncnoj~ib30BaHHfl p,nn l/lfl KnueHTa m, KaK npaBi/mo, ycTaHaBnuBaeTCsq b Hynb. none (2 6b\atb) 
L|l/IK coAep>KMT 16-6nTOBbiM MI/IK Bcex 6aMTOB b naKeTe, BKnK>Haa flnMHy naKeTa. 

1-6aMTOBoe none HeAeni/i M3roTOBneHnsq coAep>KHT 3HaneHMe, KOTopoe onpeAenaeT HeAenio 
M3roTOBneHna AHcnnea. B no MeHbLueM Mepe oahom Bapi/iaHTe ocymecTBneHMfl oto 3HaneHne 
HaxoAHTC^ b A^ana30He ot 1 ao 53, ecni/i oho n o AAe p>km Bsejcn KnueHTOM. Ecnw oto none He 
noAAep>KMBaeTCfl KnneHTOM, TorAa oho, KaK npaBwno, ycTaHaBnMBaeTca b Hynb. 1-6aiiTOBoe 
none ToAa n3roTOBneHM5q coAep>KMT 3HaneHne, KOTopoe onpeAenaeT toa n3roTOBneHMsq KnueHTa 
(Ancnnea). 3to 3HaneHne npeACTaBnaeT co6oii CMeixieHMe ot roAa 1990 b KanecTBe HananbHOM 
tohkm, xoTH MoryT Mcnonb30BaTbca APyrwe 6a30Bbie roAbi. ToAbi b Anana30He ot 1991 ao 
2245 MoryT 6biTb Bbipa>KeHbi nocpeACTBOM SToro nona. ripniviep: toa 2003 cooTBeTCTByeT 
3HaneHHK> ToAa M3roTOBneHi/m 13. Eonn oto none He noAAep>KMBaeTca Kni/ieHTOM, oho Aon>mo 
6biTb ycTaHOBneHO Ha 3HaneHne Hyna. 

Ka>KAoe M3 nonefi flnMHbi Ha3BaHna M3roTOBi/iTena, flnnHbi Ha3BaHMfl npoAyKTa m flnnHbi 
cepMMHoro HOMepa C0Aep>KHT 2-6afiTOBbie 3HaneHnsq, KOTopbie 3Bp,b\ot AJ~iMHy nona Ctpokm 
Ha3B3HMfl M3roTOBMTena, BKnK>naa nK)6bie HyneBbie CMMBonbi 3aBepiueHMfl MnM HyneBbie 
CMMBonbi 3anonHeHMa, p,nv\uy nona Ctpokm Ha3BaHMfl npoAyKTa, BKntonafl nK)6bie CMMBonbi 
3aBepujeHMfl MnM HyneBbie CMMBonbi 3anonHeHMfl, m A^nHy nona Ctpokm cepMMHoro HOMepa, 
BKnK>nasq nK)6bie HyneBbie CMMBonbi 3aBepLiieHMfl MnM HyneBbie CMMBonbi 3anonHeHMfl, 

COOTBeTCTBeHHO. 

Ka>KAoe M3 noneM Ctpokm Ha3BaHMsq M3roTOBMTensq, Ctpokm Ha3BaHM^ npoAyKTa m Ctpokm 
cepMMHoro HOMepa coa^P>kmt nepeMeHHoe KonMnecTBO 6aMTOB, 3aAaBaeMoe non^MM flnMHbi 
Ha3BaHMsq M3roTOBMTena, Ha3BaHM^ npoAyKTa m cepMMHoro HOMepa COOTBeTCTBeHHO, KOTopbie 
C0Aep>KaT CTpoKy aMepMKaHCKoro CTaHAapTHoro KOAa o6MeHa MHcjDopMai-iMeM (ACKOH), KOTopaa 
3aAaeT M3roTOBMTena, Ha3BaHMe npoAyKTa m 6yKBeHHO-qMcjDpoBOM cepMMHbiM HOMep Ancnnea 
COOTBeTCTBeHHO. Ka>KAasq M3 otmx ctpok 3aBepwaeTCfl no MeHbweM Mepe oahmm HyneBbiM 

CMMBOnOM. 

4 1. llaKeT B03M0?KH0CTeii anbrepHarMBHoro flMcnnen 

naKeT B03MO>KHOCTeM anbTepHaTMBHoro A^cnnea Mcnonb3yeTCsq b KanecTBe cpeACTBa, 
CTpyKTypbi MnM cnoco6a p,r\9\ yKa3aHMa B03MO>KHOCTeM anbTepHaTMBHbix A^cnneeB, 
npMcoeAHHeHHbix k KOHTponnepy KnMeHTa LJUMfl. Oh nocbinaeTca b otbct Ha naKeT 3anpoca 
3aAaHHoro coctoahma. KorAa ycTpoMCTBO KnMeHTa BbiAaeT npMrnaujeHMe, oho nocbinaeT naKeT 
B03MO>KHOCTeM anbTepHaTMBHoro p,\Acnne9\ f^nn Ka>KAoro anbTepHaTMBHoro Ancnnea, kotophm 
noAA©P>KMBaeTC5i. EcnM KnMeHT MMeeT 6onee OAHoro anbTepHaTMBHoro A^cnnesi, TOi~Aa KnMeHT 
Aon>KeH nocbinaTb, reHepMpoBaTb MnM npeAOCTaBn^Tb MHoroHMcneHHbie naKeTbi B03MO>KHOCTeM 
anbTepHaTMBHoro Ancnnea, oahh Rnn Ka>KAoro Ancnnea, b otbct Ha oahh naKeT 3anpoca 
3aAaHHoro coctojihm^, xotx HeKOTopbie KOHcjDMrypaqMM MoryT Mcnonb30BaTb MHoroHMcneHHbie 
naKeTbi 3anpoca 3aAaHHoro cocto^hm^, KorAa Tpe6yeTca, xoTsq oto MeHee oc(Dc(DeKTMBHO. 
KnMeHT MO>KeT nocbinaTb naKeTbi B03MO>KHOCTeM anbTepHaTMBHoro A^cnnea b tom, hto MO>KeT 
ynoMMHaTbca KaK «HenocneAOBaTenbHbiM nopsqAOK», ocHOBaHHbiM Ha 3HaneHMM nonsi HoMepa 
anbTepHaTMBHoro A^cnnefl. KnMeHT MO>KeT yKa3biBaTb B03MO>KHOCTb nocbinKM naKeTa 
B03MO>KHOCTeM anbTepHaTMBHoro A^cnnesq npM noMOL^M 3HaneHMa napaMeTpa 145 b CnMCKe 
OTBeTa A^MCTBMTenbHbix napaMeTpoB naKeTa cnMCKa OTBeTa A^MCTBMTenbHbix cocto^hmm. 

flna L(l/IMfl-CMCTeM, pa6oTaK)LL\Mx bo BHyTpeHHeM pe>KMMe, MO>KeT 6biTb oOu^enpMHsqTbiM 
MMeTb 6onee OAHoro A^cnnea, noAKntoneHHoro k KOHTponnepy KnMeHTa L^I/lMfl. npMMepHbiM 
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npuMeHeHweM nsnnejcn Mo6nnbHbiki TenecjDOH c GonbWMM A^cnneeM Ha BHyTpeHHefi CTopoHe 
OTKHflbiBaK)U4eMCsi KpbiLUKM i/i MeHbLUMM AncnneeM Ha BHeixiHeM CTopoHe. He flBnaeTca 
Heo6xoAHMbiM Ana Kiii/ieHTa bo BHyTpeHHeM pe>KMMe B03BpaT naKeTa B03MO>KHOCTeM 
anbTepHaTMBHoro Ancnnea no AByM noTeHL4naribHbiM npMHMHaM. Bo-nepBbix, xoct MO>KeT 6biTb 
y>Ke 3anporpaMMnpoBaH hjim mhhm o6pa30M nponHcjDopMnpoBaH o bo3mo>khoct5ix bo Bpeivm 
M3roTOBneHna, TaK KaK ohm i/icnonb3yK>TCfl b oGLqeivi ycTpOMCTBe wni/i Kopnyce. Bo-BTopbix, 
BcneACTBMe mx c6opkm kjimoht He MO>KeT nerKO 6biTb OTCoeAHHeH hhm OTAeneH ot noAKmoneHMa 

K XOCTy, M XOCT MO>KeT COAep>KaTb >KeCTKO 3aK0AHP0BaHHyK) KOni/lK) B03MO>KHOCTeM KJIHeHTa, MJIM 

no MeHbLuew Mepe MO>KeT rnvieTb csetieHwn, hto ohm He MeHaiOTCfl c M3MeHeHMeM b KJiMeHTe, hto 
Morno MMeTb MecTO mhhm o6pa30M. 

none KoriMHecTBa anbTepHaTMBHbix AncnneeB naKeTa B03MO>KHOCTeM KiiMeHTa Mcnonb3yeTca 
Ana coo6u4eHMa, hto npMCoeAHHeHO 6onee OAHoro Ancnnea, m llaKeT B03MO>KHOCTeM 
anbTepHaTMBHoro AHcnnea cooGmaeT bo3mo>khoctm Ka>KAoro anbTepHaTMBHoro Ancnnea. l~lai<eT 
BMAeonoTOKa C0Aep>KMT 4 6mt3 b none ATpM6yTOB AaHHbix nMKceneM £\n?\ aApecaMMM Ka>KAoro 
anbTepHaTMBHoro AHcnnea b ycTpOMCTBe KiiMeHTa. 

OopMaT OAHoro BapMaHTa ocymecTBneHMfl riaKeTa B03MO>KHOCTeM anbTepHaTMBHoro Ancnnesq 
noKa3aH b ochobhom Ha cjDMr.89. KaK noKa3aHO Ha cjDMr.86, IHaKeT B03MO>KHOCTeM 
anbTepHaTMBHoro AHcnnea CTpyKTypMpOBaH TaK, hto MMeeT nona flnMHbi naKeTa, TMna naKeTa, 
Hfl cClient, Hoiviepa anbTepHaTMBHoro AHcnnea, Pe3epBMpOB3HHoe 1, LUMpMHbi pacTpoBoro 
M3o6pa>KeHM^, BbicoTbi pacTpoBoro M3o6pa>KeHM5q, LLlMpMHbi OKHa AHcnnea, BbicoTbi OKHa 
Ancnnea, Pa3p^AHOCTM KapTbi ijBeTOB cfcopMaTa RGB, Bo3MO>KHOCTeM cjDopMaTa RGB, 
Bo3MO>KHOCTeM MOHOxpoMHoro cjDOpMaTa, Pe3epBMpOBaHHoe 2, Bo3MO>KHOCTeM cjDopiviaTa Y Cb 
Cr, Bo3MO>KHOCTeM cbomctb AHcnnen, Pe3epBMpOBaHHoe 3 m LJUK. 3HaneHMe TMna naKeTa 145 
MAeHTMcjDMi4MpyeT naKeT b KanecTBe naKeTa B03MO>KHOCTeM anbTepHaTMBHoro AHcnnea. none Mfl 
cClient pe3epBMpyeTCsq Rnn l/lfl KnMeHTa a^ GyAymero Mcnonb30BaHMH m, KaK npaBMno, 
ycTaHaBnMBaeTC^ b Hynb. 

none KonMnecTBa anbTepHaTMBHbix A^cnneeB Mcnonb3yeT 1 6aMT a^* yKa3aHMsi 
MAeHTMcjDMKai-iMM anbTepHaTMBHoro Ancnnea LjenbiM HMcnoivi b Anana30He ot 0 ao 15. nepBbiM 
anbTepHaTMBHbiM A^cnneM oGbHHO o6o3HanaeTca KaK HOMep 0, m APyrMe anbTepHaTMBHbie 
AncnneM MAeHTMcjDMMMpyiOTC^ yHMKanbHbiMM 3HaneHMaMM Hoiviepa anbTepHaTMBHbix A^cnneeB, 
npMneivi HaM6onbLuee Mcnonb3yeivioe 3HaneHMe npeACTaBnaeT co6om cyMMapHoe KonMnecTBO 
anbTepHaTMBHbix AncnneeB MMHyc 1. 3HaneHM^, 6onbLUMe neivi cyMMapHoe KonMnecTBO 
anbTepHaTMBHbix AncnneeB MMHyc 1, He Mcnonb3yKrrcfl. npMMep: Mo6MnbHbiM TenecjDOH, 
MMeiOLAMM rnaBHbiM A^cnneM m Ancnnefi l/lfl Bbi3biBaiOLqero a6oHeHTa, noAKniOHeHHbiM k KnMeHTy 
L|l/lMfl, MMeeT oa^h anbTepHaTMBHbiM A^cnneM, TaK hto HoMep anbTepHaTMBHoro A^cnnefl y 
AMcnnea Hfl Bbi3biBaK>Lnero a6oHeHTa, paBeH Hynio, m none KonMnecTBa anbTepHaTMBHbix 
AMcnneeB naKeTa B03MO>KHOCTeM KnMeHTa MMeeT 3HaneHMe 1. 

none (1 6aMT) Pe3epBMpOBaHHoe 1 pe3epBMpyeTca A-n* 6yAymero Mcnonb30BaHMsq. Bee 6mth 
b 3tom none ycTaHaBnMBaiOTCfi b Hynb. Oahmm Ha3HaneHMeM oraro nona ABnaeTCfl to, htoGn 
Bbi3biBaTb BbipaBHMBaHMe Bcex nocneAyK)LiiMx 2-6aMTOBbix noneM c aApecoM 16-6MTOBbix cnoB m 
Bbi3biBaTb BbipaBHMBaHMe 4-6aMTOBbix noneM c aApecoM 32-6mtobhx cnoB. 

none LUMpMHbi pacTpoBoro M3o6pa>KeHM5i Mcnonb3yeT 2 6aMTa, KOTopbie 3aAaK)T LUMpMHy 
pacTpoBoro M3o6pa>KeHMa, Bbipa>KeHHyK> b BMAe KonMnecTBa nMKceneii. none BbicoTbi 
pacTpoBoro M3o6pa>KeHMsi Mcnonb3yeT 2 6aMTa, KOTopbie 3aAaiOT BbicoTy pacTpoBoro 
M3o6pa>KeHM5i, Bbipa>KeHHyK> b BMAe KonMnecTBa nMKceneM. none LUmpmhw OKHa A^cnnesq 
Mcnonb3yeT 2 6aMTa, KOTopbie 3aAaK)T LUMpMHy oma A^cnnesq, Bbipa>KeHHyK) b BMAe KonMnecTBa 
nMKceneM. none BbicoTbi OKHa A^cnne^ Mcnonb3yeT 2 6aMTa, KOTopbie 3aAaK)T BbicoTy OKHa 
AMcnnea, Bbipa>KeHHyio b BMAe KonMnecTBa nMKceneM. 

none Pa3ps^AH0CTM KapTbi MBeTOB cjDOpMaTa RGB Mcnonb3yeT 2 6aMTa, KOTopbie 3aAaK)T 
KonMnecTBO 6mtob KpacHOM, 3eneHOM m CMHeM qBeTOBbix cocTaBnsiiOLqMx, KOTopbie MoryT 
OTo6pa>KaTbca b pe>KMMe OTo6pa>KeHM^ KapTbi ijBeTOB (nanMTpbi). Mo>KeT Mcnonb30BaTbcsi 
MaKCMMyM 8 6mtob a^i^ k3>kaom i^BeTOBOM cocTaBnaiOLAeM (KpacHOM, 3eneH0M m CMHePi). flaxe 
ecnM 8 6mtob k3>kaom qBeTOBOM cocTaBn^KDLAeM nocbinaK)TCsq b naKeTe KapTbi qBeTOB, 



CTpaHnqa: 62 



RU 2 337 497 C2 



i/icnorib3yeTCfl ToribKO Koni/iHecTBO caMbix MnaAWHx 6mtob ks>kaom MBeTOBOM cocTaBnsi k>u46m , 
onpeAerieHHoe b otom none. Ecnn KnMeHT AHcnnea He MO>KeT Mcnonb30BaTb cjDopiviaT KapTbi 
MBeTOB (nariMTpbi), TorAa oto 3HaneHne paBHO HyriK). Cjiobo Pa3psiAHOc™ KapTbi MBeTOB 
cjDopiviaTa RGB coctout m3 Tpex OTAeribHbix 3HaneHHM 6e3 3Hai<a: 

BuTbi 3-0 onpeAenflKrr MaKCMManbHoe Koni/inecTBO 6mtob CMHero LjBeTa b k3>kaom nuKcene, 
npuneivi 3HaneHMfl 0-8 paccMaTpMBaKrrca Ae^CTBMTenbHbiMM. Bm™ 7-4 onpeAenaKrr 
MaKCMMaxibHoe KonnnecTBO 6mtob 3eneHoro MBeTa b k3>kaom nMKcene, npMneivi 3HaneHMfl 0-8 
pacciviaTpMBaKDTCsq Ae^CTBMTenbHbiMM. Bmth 11-8 onpeAermKrr MaKCMManbHoe KonnnecTBO 
6mtob KpacHoro MBeTa b k3>kaom nuKcene, npMneM 3HaneHMfl 0-8 paccMaTpMBaiOTCfl 
AeMCTBHTeribHbiMM. Bmth 14-12 pe3epBi/ipyK)TCfl a™ 6yAyLiiero ncnorib30BaHM^ m, KaK npaBMJio, 
ycTaHaBnnBaK)TC5i b Hynb. But 15 Mcnonb3yeTca a™ yKa3aHMfl bo3mo>khoctm KJii/ieHTa 
npuHMMaTb AaHHbie ni/iKceneM KapTbi MBeTOB b ynaKOBaHHOM mjim HeynaKOBaHHOM cjDopMaTe. 
KorAa But 15 ycTaHOBneH Ha ypoBeHb norMnecKoii eAUHMMbi, to 3to 03HanaeT, hto KnMeHT 
MOxeT npi/iHMMaTb AaHHbie nMKceneM Kap™ MBeTOB nnn b ynaKOBaHHOM, mjim b HeynaKOBaHHOM 
cjDopMaTe. EcnM 6mt 15 ycTaHOBneH b norMHecKUM Hynb, to 3to 03HanaeT, hto KnMeHT MO>KeT 
npMHi/iMaTb AaHHbie nMKcenefi KapTbi MBeTOB ToribKO b HeynaKOBaHHOM cjDopMaTe. 

none B03MO>KHOCTeM cjDopMaTa RGB ncnonb3yeT 2 6aMTa AJ~m 3aAaHMfl KonM^ecTBa 6mtob 
pa3peLueHM^, KOTopoe MO>KeT OToGpawaTbca b cjDopiviaTe RGB. B oahom BapwaHTe 
ocyLAecTBneHiia, ecnn KnueHT He MOweT ncnonb30BaTb cfcopMaT RGB, TorAa 3to 3HaneHne 
ycTaHaBnMBaeTca paBHbiM HynK>. CnoBO Bo3MO>KHOCTeM c|DOpMaTa RGB coctomt m3 Tpex 
OTAenbHbix 3HaneHMM 6e3 3HaKa: Buth 3-0 onpeAenaKrr MaKCMManbHoe KonMnecTBO 6mtob 
cnHero MBeTa (apKOCTb CMHero MBeTa) b k3>kaom nuKcene, Bmtn 7-4 onpeAenaKrr 
MaKCMManbHoe KonnnecTBO 6mtob 3eneHoro MBeTa (apKOCTb 3eneHoro MBeTa) b k3>kaom 
nuKcene, m Buth 11-8 onpeAermioT MaKCMManbHoe KonnnecTBO 6mtob KpacHoro MBeTa (apKOCTb 
KpacHoro MBeTa) b k3>kaom nuKcene. Bmth 14-12 pe3epBMpyK>Tca p,r\9\ 6yAyu4ero wcnonb30BaHi/m 
m ycTaHaBnnBaK)TC^ b Hynb. But 15 Mcnonb3yeTca p,r\9\ yKa3aHna bo3mo>khoctm KnweHTa 
npi/iHi/iiviaTb RGB-AaHHbie nuKcenew b ynaKOBaHHOM wnw HeynaKOBaHHOM cjDopMaTe. KorAa But 
15 ycTaHOBneH Ha ypoBeHb nornnecKoii eAHHMMbi, to 3to 03HanaeT, hto KnueHT MOweT 
npi/iHi/iMaTb RGB-AaHHbie nuKcenew wnw b ynaKOBaHHOM, v\nv\ b HeynaKOBaHHOM cjDopMaTe. Ecnn 
6ht 15 ycTaHOBneH b nornnecKufi Hynb, to 3to 03HanaeT, hto KnueHT MO>KeT npMHMMaTb RGB- 
AaHHbie nwKceneii TonbKO b HeynaKOBaHHOM cjDopMaTe. 

1- 6aMTOBoe none Bo3MO>KHOCTeM MOHOxpoMHoro cjDopMaTa coa©P>kmt 3HaneHne nnn 
MHcjDopMaMHK) a^^ 3aAaHi/m KonnnecTBa 6mtob pa3peujeHH5q, KOTopoe MOweT OTo6pa>KaTbC5q b 

MOHOXpOMHOM CjDOpMaTe. Ecni/I KnueHT He MO>KeT MCnOnb30BaTb MOHOXpOMHbIM c|DopMaT, TorAa 

3to 3HaneHne ycTaHaBni/iBaeTca paBHbiM Hynio. Bhtn 6-4 pe3epBwpyiOTCfl a^^ 6yAyu-iero 
ncnonb30BaHnsq m, KaK npaBMno, ycTaHaBnnBaK)TCfi b Hynb. BuTbi 3-0 onpeAensqiOT 
MaKCMManbHoe KonnnecTBO 6mtob cepoM LUKanbi, KOTopaa mo>kct cyu^ecTBOBaTb b k3>kaom 
nuKcene. 3tm neTbipe 6nTa A^naK)T B03MO>KHbiM 3aAaBaTb to, hto Ka>KAbm nMKcenb coctomt m3 
1 AO 15 6mtob. EcnM 3HaneHMe paBHO HynK), TorAa mohoxpomhwm 4>opMaT He noAA^p>KMBaeTCsq 
KnMeHTOM. Bmt 7, KorAa oh ycTaHOBneH b eAMHMMy, yKa3biBaeT, hto KnMeHT MO>KeT npMHMMaTb 
AaHHbie nMKceneM MOHOxpoMHoro 4>opMaTa MnM b ynaKOBaHHOM, MnM b HeynaKOBaHHOM 
cjDopMaTe. EcnM 6mt 7 ycTaHOBneH b Hynb, to oto 03HanaeT, hto KnweHT MO>KeT npMHMMaTb 
AaHHbie nMKceneii MOHOxpoMHoro cjDopMaTa TonbKO b HeynaKOBaHHOM cjDopMaTe. 

none Pe3epBMpOBaHHoe 2 MMeeT none a^hhom 1 6aMT, 3ape3epBMpoBaHHoe A^sq GyAyLA^ro 
Mcnonb30BaHM5q m, KaK npaBMno, MMeeT Bee 6mtn b 3tom none, ycTaHOBneHHbie Ha ypoBeHb 
norMnecKoro Hyna. B oahom BapMaHTe ocyLqecTBneHMsq oahmm Ha3HaneHMeM 3Toro nonsq 
n&mejcn to, htoGh Bbi3biBaTb BbipaBHMBaHMe Bcex nocneAyK>mnx 2-6aMTOBbix noneM c 
aApecoM 16-6MTOBbix cnoB m Bbi3biBaTb BbipaBHMBaHMe 4-6aMTOBbix noneM c aApecoM 32- 

6MTOBblX cnoB. 

2- 6aMTOBoe none Bo3MO>KHOCTeM cjDopMaTa Y Cb Cr 3aAaeT KonMnecTBO 6mtob pa3peLueHM?i, 
KOTopoe MO>KeT OTo6pa>KaTbca b cjDopMaTe Y Cb Cr. EcnM KnMeHT He MO>KeT Mcnonb30BaTb 
c|DopMaT Y Cb Cr, TorAa 3to 3HaneHMe paBHO Hynio. CnoBO Bo3MO>KHOCTeM cjDopMaTa Y Cb Cr 
coctomt M3 Tpex OTAenbHbix 3HaneHMM 6e3 3HaKa: Bmth 3-0 onpeAen^K)T MaKCMManbHoe 
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KoriMHecTBO 6mtob, KOTopbie 33A3KDT OTcneT Cb, BMTbi 7-4 onpeAermK>T MaKCMManbHoe 
KonnnecTBO 6mtob, KOTopbie 3aAaK>T OTcneT Cr, Bmbi 11-8 onpeAermKrr MaKCMManbHoe 
KoriMHecTBO 6mtob, KOTopbie 3aAaK)T OTcneT Y, n Butn 14-12 pe3epBi/ipyK>TCfl Ana GyAymero 
Mcnonb30BaHH5q m ycTaHaBJiMBaK)TC5q b Hyrib. But 15, KorAa oh ycTaHOBJieH b eAHHi/iijy, 
yKa3biBaeT, hto Kni/ieHT MO>KeT npuHMMaTb AaHHbie nuKceneM cjDopiviaTa Y Cb Cr mhm b 
ynaKOBaHHOM, mjih b HeynaKOBaHHOM cfropMaTe. Ecrm 6mt 15 ycraHOBJieH b Hyrib, to oto 
03HanaeT, hto KrikieHT mo>k6t npi/im/iMaTb AaHHbie nuKceneM cjDOpMaTa Y Cb Cr ToribKO b 
HeynaKOBaHHOM cjDOpMaTe. 

2-6aMTOBoe none Bo3MO>KHOCTeM 6afiepoBCKoro cjDopiviaTa 3aAaeT Koni/inecTBO 6mtob 
pa3peujeHi/ifl, rpynny nuKcenew m nopHAOK ni/iKcenefi, KOTopbie MoryT nepecbinaTbca b 
GawepoBCKOM cjDopiviaTe. Ecrm Kni/ieHT He MoweT ncnorib30BaTb 6aMepoBCKMM cjDopiviaT, TorAa oto 
3HaneHne ycTaH aBn m BaeTesi b Hyrib. none Bo3MO>KHOCTeM GanepoBCKoro cjDopiviaTa coctomt m3 
cneAyK)LL|Mx 3HaneHMM: BuTbi 3-0 onpeAOJiflKrr MaKCMManbHoe kojimhoctbo 6mtob apkoctm, 
KOTopaa cyu4ecTByeT b k3>kaom nuKcene, Bmth 5-4 onpeAeiiflKrr KOM6nHai4MK) rpynnbi nuKcenew, 
KOTopaa MO>KeT noTpeGoBaTbca, Bmth 8-6 onpeAermKrr nopHAOK ni/iKcenefi, kotophm Tpe6yeTca, 
m Bmtn 14-9 pe3epBwpyK>TCfl nnn 6yAyLAero ncnorib30BaHM^ i/i ycTaHaBJiMBaKKCfl b Hyrib. But 
15, KorAa oh ycTaHOBJieH b eAHHuqy, yKa3biBaeT, hto kjimoht MO>KeT npMHUMaTb AaHHbie 
nuKcenew 6afiepoBCKoro cjDopiviaTa mjim b ynaKOBaHHOM, mtim b HeynaKOBaHHOM cjDOpMaTe. Ecjim 
6ht 15 ycTaHOBJieH b Hyrib, oto yKa3biBaeT, hto Kni/ieHT MO>KeT npuHMMaTb AaHHbie nMKceneii 
GawepoBCKoro cjDOpMaTa ToribKO b HeynaKOBaHHOM cjDOpMaTe. 

2-6awTOBoe none l\\AK coaop>kmt 16-6nTOBbiPi l\\AK Bcex 63mtob b naKeTe, BKJiKDHaa flriMHy 
naKeTa. 

42. naKer flocryna k perucTpaM 

riaKeT AOCTyna k perwcrrpaM o6ecnennBaeT nnn xocTy, mjim Kni/ieHTy cpeACTBO, MexaHM3M 
mjim cnoco6 aj~ih AOCTyna k perwcTpaM KOHcjDi/irypam/ii/i i/i coctoahma Ha npoTMBonono>KHOM KOHije 
nnHMM nepeAanM AaHHbix Ljl/lMfl. PerMCTpbi, Beposrmo, HBrmioTCfl yHMKaribHbiMM a^ Ka>KAoro 
Ancnnea hum KOHTponnepa ycTpOMCTBa. 3th perMCTpbi y>Ke cyujecTByiOT bo MHorwx AHcnneax, 
KOTopbie Tpe6yi0T ycTaHOBKM KOHcj3nrypai_|MM, pe>KMMOB pa6oTbi m MMeK)T APyrMe none3Hbie m 
Heo6xoAMMbie ycTaHOBKM. riaKeT AOCTyna k perMCTpaM AaeT B03MO>KHOCTb xocTy hum KJiMeHTy 
L|MMfl KaK 3anMCbiBaTb b pemcTp, TaK m 3anpaujMBaTb CHHTbiBaHMe pemcTpa, Mcnonb3ya jimhmk) 
nepeAanM AaHHbix LJUMfl. KorAa xoct mjim Kni/ieHT 3anpaLUMBaeT CHHTbiBaHMe pemcTpa, 
npoTMBonono>KHbiM KOHeL| Aon>KeH OTBeTMTb nocbiriKOM AaHHbix pen/iCTpoB b otom >Ke TMne 
naKeTa, ho TaK>Ke yKa3aHneM, hto ohm npeACTaBrmK>T co6om AaHHbie, CHMTaHHbie M3 
KOHKpeTHoro perMCTpa c Mcnorib30BaHMeM norm CHMTbiBaHM^/3anncM MHcjDopMaqMM. naKeT 
AOCTyna k perMCTpaM MOxeT Mcnonb30BaTbCfl f^nn CHMTbiBaHMsq mjim 3anMCM MHoroHMcneHHbix 
perMCTpOB nocpeACTBOM 3ap,auv\n HMcna perMCTpOB, 6onbiuero 1. KriMeHT yKa3biBaeT 
B03MO>KHOCTb noAA©P>KKM l~laKeTa AOCTyna k perMCTpaM, Mcnonb3ya 6mt 22 norm Bo3MO>KHOCTeM 
cbomctb KriMeHTa naKeTa B03MO>KHOCTeM KriMeHTa. KriMeHT Mcnorib3yeT naKeT MHKancynai^MM a^^ 
nocbiriKM naKeTa AOCTyna k perMCTpaM, nooTOMy npeACTaBJi^m to, hto 0Ka3biBaeTC^ b 
KanecTBe naKeTa b KOHcjDMrypaMMM mjim CTpyKType naKeTa. 

OopMaT OAHoro BapMaHTa ocyinecTBneHM^ naKeTa AOCTyna k perMCTpaM noKa3aH b ochobhom 
Ha c|DMr.87. KaK noKa3aHO Ha c|DMr.87, naKeT AOCTyna k perMCTpaM CTpyKTypMpOBaH TaK, hto 
MMeeT nonsi flriMHbi naKeTa, TMna naKeTa, Hfl bClient, OriaroB CHMTbiBaHM5q/3anMCM, AApeca 
perMCTpa, \jy\K napaMeTpoB, CnMCKa AaHHbix perMCTpOB m L(I/1K AaHHbix perMCTpOB. 3HaneHMe 
TMna naKeTa 146 MAOHTMcjDMi_(MpyeT naKeT b KanecTBe naKeTa AOCTyna k perMCTpaM. none Mfl 
bClient pe3epBMpyeTCsq p,nn 6yAy^ero Mcnorib30BaHMa m b HacTO^mee BpeMsq, KaK npaBMJio, 
ycTaHaBriMBaeTC?i b Hynb. 

2-6aMTOBoe none ct>naroB CHMTbiBaHM5i/3anMCM 3aAaeT 3aAaHHbiM naKeT b KanecTBe mjim 
3anMCM, mjim CHMTbiBaHMfl, mjim OTBeTa Ha CHMTbiBaHMe m npeAOCTaBn?ieT hmcjio 3HaneHMM 
AaHHbix. 

Bmth 15-14 cry>KaT b KanecTBe ^JiaroB CHMTbiBaHM?i/3anMCM. Ecjim Bmtw [15:14] paBHbi 
«00», TorAa 3tot naKeT coa©P>kmt AaHHbie, noAne>KaLAMe 3anMCM b perMCTp, aApecyeMbiM nojieM 
AApeca perMCTpa. flaHHbie, noAne>KaLAMe 3anMCM b 3aAaHHbie perMCTpbi, coAep>KaTCsq b none 
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CnwcKa AaHHbix pen/iCTpoB. Ecjim Ei/iTbi [15:14] paBHbi «10», TorAa oto 3anpoc AaHHbix H3 
OAHoro mjim HecKoribKnx perHCTpOB, aApecyeivibix noneM AApeca perwcTpa. Ecjim Buth [15:14] 
paBHbi «11», TorAa otot naKeT coAep>Ki/iT AaHHbie, KOTopbie 6binn 3anpoLueHbi b OTBeT Ha riaKeT 
Aocrryna k perwcTpaM, MMeK>Lni/M 6nTbi 15:14 ctmaroB CHMTbiBaHH5q/3anncn, ycTaHOB/ieHHbie b 
«10». none AApeca peri/iCTpa C0Aep>Ki/iT aApec perncTpa, cooTBeTCTByhomero nepBOMy 
oneivieHTy CnncKa AaHHbix peri/iCTpoB, i/i none CrmcKa AaHHbix peri/iCTpoB C0Aep>KHT AaHHbie, 
KOTopbie 6binn cni/iTaHbi no aApecy mjim aApecaM. Ecjim Ei/iTbi [15:14] paBHbi «01», to oto 
pacciviaTpMBaeTca iok HeAefiCTBHTenbHoe 3HaneHi/ie, oto 3HaneHne pe3epBnpyeTca aj~ia 
6yAyu4ero ncnonb30BaHi/m m He i/icnonb3yeTca b HacToainee BpeMfl, ho ajia cnei4nariMCTa b 
A3HH0M o6nac™ TexHMKM noHs^THO, KaK ncnojib30BaTb ero p,nn 6yAyu4nx npi/iivieHeHi/iM. 

BuTbi 13:0 ncnojib3yK)T 14-6nTOBoe uenoe hmcjio 6e3 3HaKa AJifl 3aAaHwa KoniinecTBa 
oneivieHTOB 32-6nTOBbix flaHHbix peri/iCTpoB, noAne>Kai_ML/ix nepecbinKe b nojie Cni/iCKa AaHHbix 
perncTpoB. Ecjim 6hth 15:14 paBHbi «00», TorAa Gmth 13:0 3aAaK)T Koni/necTBO aneivieHTOB 32- 
6nTOBbix AaHHbix perncTpoB, KOTopbie coAepwaTca b none CnwcKa AaHHbix pemcTpoB, 
noAne>KaLAeivi 3anncn b perncTpbi, HaHMHaa c perwcTpa, 3aAaHHoro noneM AApeca perMCTpa. 
EcnM 6htn 15:14 paBHbi «10», TorAa 6nTbi 13:0 33AaK)T Koni/inecTBO oneivieHTOB 32-6nTOBbix 
AaHHbix peri/iCTpOB, KOTopbie npi/iHMMaiOLnee ycTpofiCTBO nocbinaeT Ha ycTpowcTBO, 
sanpaLUMBaKDLAee, hto6w peri/iCTpbi 6binn CHi/rraHbi. none Cni/iCKa AaHHbix perHCTpOB b otom 
naKeTe He C0Aep>KMT aneivieHTOB n nivieeT HyneByio A^nny. Ecnn 6nTbi 15:14 paBHbi «11», TorAa 
6nTbi 13:0 3aAaK)T KonnnecTBO oneMeHTOB 32-6nTOBbix AaHHbix pemcTpoB, KOTopbie 6binn 
CHMTaHbi M3 perHCTpOB, KOTopbie coAep>KaTCSR b none CnwcKa AaHHbix perncTpoB. EwTbi 15:14 b 
HacTOHLnee Bpeivia He ycTaHaBni/iBaK>TCfl paBHbiMn «01», hto CHi/iTaeTca HeAefiCTBi/iTenbHbiM 
3HaneHneM, m, MHane, pe3epBnpyK>TCfl a^^ 6yp,yu\\Ax o6o3HaHeHi/m nni/i ncnonb30BaHH5i. 

none AApeca perncipa ncnonb3yeT 4 6aiiTa Rnn yKa3aHna aAPeca peri/iCTpa, no KOTopoiviy 
Aon>KeH 6biTb 3anncaH nni/i cni/uaH. flna aApecaunn pen/iCTpoB, aApecaijkm KOTopbix ncnonb3yeT 
MeHee 32 6nTa, CTapwi/ie 6nTbi ycTaHaBnuBaiOTC^ b Hynb. 

2-6aMTOBoe none LJ1/IK napaivieTpoB coAep>Ki/iT LJ1/IK Bcex 6aMTOB c flnMHbi naKeTa ao AApeca 
perncTpa. EcnH npoBepKa 3tmm L(HK HeycneujHa, TorAa Becb naKeT OT6pacbiBaeTca. 

none CnwcKa AaHHbix perwcTpoB coAep>KHT cni/icoK 4-6aMTOBbix 3HaneHHM AaHHbix perncTpoB, 
noAne>KaLAnx 3anncn b perwcTpbi KnweHTa, v\nv\ 3HaneHHM, KOTopbie 6binn CHMTaHbi H3 peri/iCTpoB 
ycTpOMCTBa KnueHTa. 

2-6aMTOBoe none l_(HK AaHHbix pemcTpoB coa©P>kht L(HK TonbKO CnwcKa AaHHbix perncTpoB. 
EcnH npoBepKa oti/im L(1/IK HeycneujHa, TorAa flaHHbie perwcTpoB MoryT Bee >Ke ncnonb30BaTbca, 
ho HMcno olum6ok V\\AK nonynaeT npwpameHi/ie. 

D. L4MK naKeTa 

none Uy\K HaxoAHTC^ b KOHqe naKeTOB i/i i/iHorAa nocne HeKOTopbix 6onee KpMTMHHbix 
napaivieTpoB b naKeTe, KOTopbie MoryT MivieTb 3HannTenbHO 6onbLuoe none AaHHbix n, TaKMM 
o6pa30M, noBbiiueHHyK) BepoaTHOCTb oujm6ok no BpeMsq nepecbinKM. B naKeTax, KOTopbie MMeK)T 
ABa nona L|HK, reHeparop L(HK, KorAa ncnonb3yeTC5q TonbKO oahh, noBTopHO 
MHML\Mann3npyeTCsq nocne nepBoro L|HK, TaK hto Ha BbMi/icneHi/m MI/IK, cneAyK)LAne 3a fliiMHHbiM 
noneM AaHHbix, He OKa3biBaK)T Bni/iflHiie napaMeTpbi b Hanane naKeTa. 

CymecTByeT yAaneHHasq B03MO>KHOCTb nonyneHnsq xopoiuero L(1/IK Rnn naKeTOB, coAep>Kamnx 
MHoroHncneHHbie OLun6oHHbie 6nTbi. Bepos^THOCTb o6Hapy>KeHM5q xopoiuero L(I/IK Ha naKeTax c 
OLun6KaMn npn6nn>KaeTca k 7,6- 10" 6 Ha oneHb A^nHHbix naKeTax, coAep^au^Mx MHoro olum6ok. 
JImhmsi nepeAanM AaHHbix L(l/IMfl npeAHaMepeHHO MMeeT oneHb HH3Kyio v\nv\ HyneByio nacTOTy 
non&neHv\s\ olum6ok. L|MK npeAHa3HaneH a^^ ncnonb30BaHnsq p,r\9\ KOHTponsq CTeneHi/i 
McnpaBHOCTM nnHMi/i nepeAanM AaHHbix, m oh He npeAHa3HaneH una oGHapyweHkm oujm6ok no 
3aAaHHbiM naKeTaM c uenbio onpeAeneHnsi, Aon>KHbi nn naKe™ 6biTb nepeAaHbi noBTopHO. 

B npi/iMepHOM BapnaHTe ocyLAecTBneHMa nonMHOM, ncnonb3yeMbiPi p,nn BbinncneHnsq MI/IK, 
M3BecTeH KaK L4I/IK-1 6 Mnn X16+X15+X2+X0. npnMepHa?i peanw3ai4i/m reHepaTopa Ml/IK m 
ycTpotiCTBa 3600 npOBepKM, none3Hbix a^i^ peanM3ai_|nn M3o6peTeHna, noKa3aHa Ha cjDMr.36. Ha 
cjDnr.36 pemcTp 3602 Ljl/IK MHMi4nanM3MpyeTC?i 3HaneHneM 0x0001 nepeA caMOM nepecbinKOM 
nepBoro 6nTa naKeTa, kotophm bboahtcsi Ha ni/iHi/iK) Tx_MDDI_Data_Before_CRC, 3aTeM 6atiTbi 
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naKeTa CABnraK>TCfl b pemcTp, Hani/maa CHanana c CMB. OnvieTbTe, hto HOMepa 6mtob 
perncTpa Ha otom cjDwrype cooTBeTCTByiOT nop^AKy ncnonb3yeMoro nonnHOMa, a He nonoweHi/mM 
6htob, ncnorib3yeMbiM LJUMfl. Bonee ocjDcjDeKTi/iBHbiM HBrmeTCfl cabmt pemcTpa LJI/IK b oahom 
HanpaBneHMM, h oto npuBOAUT k TOMy, hto 6mt 15 LJMK noflBrmeTCfl b nono>KeHMM 0 6ma nona 
L|l/lK MUMfl, m 6mt 14 perMCTpa MI/IK - b nono>KeHi/ii/i 1 6nTa norm L|HK MMMfl i/i t.a- AO Tex nop, 
noKa He 6yAeT AOCTi/imyTO nonoweHiie 14 6nTa LJUMfl. 

B KanecTBe npwMepa, ecni/i coAep>KHMbiM naKeTa Ana naKeTOB 3anpoca Kni/ieHTa h cocTOHHi/m 
9\BH9\[OTC9\\ 0x000c, 0x0046, 0x000, 0x0400, 0x00, 0x00, 0x0000 (hum npeACTaBnaeTca KaK 
nocneAOBaTenbHOCTb 6atiTOB: 0x0c, 0x00, 0x46, 0x00, 0x00, 0x00, 0x00, 0x04, 0x00, 
0x00, 0x00, 0x00) m npeACTaBrmKrrcfl c i/icnonb30BaHi/ieM bxoahhx ci/imanoB MynbTi/mneKCopoB 
3604 m 3606 v\ BeHTMJia 3608 l/l, to pe3ynbTi/ipyK>LAi/iM BbixoAHbiM ci/imanoM L|1/1K Ha jimhmm 
Tx_MDDI_Data_With_CRC flBrmeTca 0xd9aa (mjim npeACTaBrmeTca KaK nocneAOBaTenbHOCTb 
Oxaa, 0xd9). 

Ecni/i reHepaTop MI/IK n ycTpofiCTBO 3600 npoBepKn KOHcjDwrypi/ipyeTCfl KaK ycTpoi^CTBO 
npOBepKM L|I/IK, to MI/IK, kotophm npMHMMaeTca no hmhum RxMDDIData, bboahtca b 
MyjibTMn/ieKCop 3604 i/i BeHTurib 3612 i/iCKnK)HaK)U4ee l/LTII/1 (XOR) i/i cpaBHHBaeTca no6nTHO co 
3HaHeHneM, HaxoAflU-|HMCfl b perncTpe MI/IK, ncnonb3ya BeHTurib 3610 HE-HJ1H, BeHTurib 3608 l/l 
m BeHTurib 3614 l/l. Ecnn HMeKrrcfl Kame-ro oluh6ki/i b BMAe BbixoAHoro ci/imana BeHTHJia 3614 
l/l, MUK nonynaeT npupau^eHne oahh pa3 3a Ka>KAbiii naKeT, kotophPi coAep>KHT oiunGKy L(HK 
nocpeACTBOM noAKruoneHi/isi BbixoAa BeHTMiisq 3614 ko BxoAy perncTpa 3602. OTMeTbTe, hto 
npniviepHaa cxeivia, noKa3aHHaa Ha npnHi4nnnanbHOM cxeivie cjDi/ir.36, MO>KeT BbiBOAHTb 6onee 
OAHoro cumana olum6kh L|l/IK b TeneHi/ie AaHHoro OKHa CHECK_CRC_NOW (Tenepb npoBepi/iTb 
L|1/1K) (cm. ct>nr.37B). l~l03T0My cneTHMK olum6ok LJI/IK b ochobhom noACHHTbiBaeT TOiibKO nepByK) 
Koni/iK) olum6km LjUK b TeneHne Ka>KAoro nHTepBana, rAe aKTi/iBeH CHECK_CRC_NOW. Ecnn oh 
CKOHcjDMrypi/ipOBaH KaK reHepaTop MI/IK, to L(l/IK TaKTi/i pyeTCfl v\z perncTpa L(l/IK b MOMeHT 
BpeivieHM, coBnaA3K)U4HM c kohijom naKeTa. 

BpeivieHHbie cooTHOweHMfl p,r\9\ bxoahhx m BbixoAHbix ci/imanoB n ci/ima/iOB BKruoHem/m 
M3o6pa>KeHbi rpacjDMnecKM Ha cjDnr.37A m 37B. TeHepMpoBaHne LJI/IK m nepeAana naKeTa AaHHbix 
noKa3aHbi Ha c|DMr.37A c cocTO^Hneivi (0 mtim 1) ci/imanoB Gen_Reset, Check_CRC_Now, 
Generate_CRC_Now (Tenepb reHepwpoBaTb MI/IK) v\ Sending_MDDI_Data (nocbiriKa AaHHbix 
L|l/IMfl) BMecTe c cumanaMM Tx_MDDI_Data_Before_CRC (nepeAaTb AaHHbie LJUMfl nepeA 
L(MK) m Tx_MDDI_Data_With_CRC (nepeAaTb AaHHbie LJI/IMfl c L|HK). ripi/ieM naKeTa AaHHbix i/i 
npoBepKa 3HaneHMa LJI/IK noKa3aHbi Ha cjDwr.37D c cocTO^HneM curHanoB Gen_Reset (c6poc 
reHepaTopa), Check_CRC_Now (Tenepb npoBepnTb L\\AK), Generate_CRC_Now (Tenepb 
reHepnpoBaTb \jy\K) m Sending_MDDI_Data (nocbiriKa AaHHbix MUMfl) BMecTe c cnrHariaMM 
Rx MDDI Data m oluh6km L|HK. 

£1 lleperpy3Ka KO/ja oujh6km Ann L4MK naKera 

Bcaki/im pa3 KorAa ToribKO naKeTbi AaHHbix n L(HK nepecbinaiOTCsq Me>KAy xoctom m Kni/ieHTOM, 
HeT npeAOCTaBJiaeMbix koaob oluh6ok. EAHHCTBeHHOM olum6kom aBJiaeTca noTepa 
cnHxpoHM3aMnn. B npoTMBHOM cjiynae npuxoAHTca o>KMAaTb i/iCTeneHnsR BpeivieHi/i o>KMAaHna 
nnHMM nepeAanM AaHHbix M3-3a OTcyTCTBua xopoiuero TpaKTa nepecbiriKM AaHHbix mjim 
MarMCTparibHOM jimhmm cbsi3m nepecbiriKM AaHHbix m 3aTeM B03BpaLAaTb jihhmk) nepeAanw 
AaHHbix b MexoAHoe cocTOs^Hne m npoAormoTb. K co>KaneHMK>, gto OTHi/iMaeT MHoro BpeivieHM m b 

HeKOTOpOM CTeneHM HeOCjDCjDeKTI/IBHO. 

flna ncnonb30BaHMsq b oahom BapnaHTe ocymecTBneHMa 6bm pa3pa6oTaH HOBbifi MeTOA, npn 
kotopom nacTb L(I/IK naKeTOB ncnorib3yeTC5q p,nn nepecbiriKM MHcjDopMaMnn 0 KOAax olumGok. 3to 
b ochobhom noKa3aHO Ha cjDnr.65. T.e. oahh mjim HecKonbKO koaob olum6ok reHepupyiOTca 
npoi^eccopaMM mjim ycTpoiiCTBaMn, onepMpyiOLUMMi/i nepecbiriKOM AaHHbix, KOTopbie yKa3biBaK)T 
3aAaHHbie npeABapMTeiibHO onpeAeneHHbie olum6km mjih AecfreKTbi, KOTopbie MoryT MMeTb MecTO 
npi/i o6pa6oTKe o6MeHa AaHHbiMM mtim b jimhmm nepeAanw AaHHbix. KorAa BCTpenaeTCfl OLun6Ka, 
TorAa cooTBeTCTByiOLAMM koa olum6km reHepnpyeTC5i m nepecbinaeTca c ncnonb30BaHneM 6mtob 
Ana L(HK naKeTa. T.e. 3HaneHne L(l/IK neperpy>KaeTca, nnn nepenncbiBaeTca, TpeGyeMbiM koaom 

OLUM6kM, KOTOpbIM MO>KeT 6blTb 06Hapy>KeH Ha npneMHOM KOHI_\e yCTpOMCTBOM KOHTpona olum6ok 
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MJIM yCTpOMCTBOM npOBepKM OLUH60K, KOTOpbie KOHTpOJlHpyK)T 3HaHeHMSl nOJlfl Uy\K. Arm 3TMX 

cnynaeB, npi/i KOTopbix koa olum6km coBnaflaeT co 3HaneHneM l\\AK no HeKOTopoM npunuHe, 
.qonojiHeHMe olum6km nepecbinaeTca AJ~m toi~o, htoGn npeAOTBpaTMTb nyTaHMijy. 

B oahom BapwaHTe ocymecTBrieHMfl, HTo6bi o6ecneHMTb cucTeiviy HaAe>KHoro 
npeAynpe>KAeHM5q m o6Hapy>KeHMH olum6ok, koa oujm6km MO>KeT nepecbinaTbca HecKOJibKO pa3, 
ncnonb3y?i cepwK) naKeTOB b ochobhom Bee, KOTOpbie nepecbuiaKrrcfl mjim nocbinaiOTCfl noone 
o6Hapy>KeHH5q olum6km. 3to nponcxoAHT ao Tex nop, noKa M3 CMCTeMbi He 6yABT ycTpaineHO 
ycnoBMe, C03AaK>i_i4ee OLun6Ky, b otot MOMeHT o6biKHOBeHHbie 6nTbi \jy\K nepecbinaK>TCfl 6e3 
neperpy3KM APyruM 3HaneHneM. 

3tot MeTOA neperpy3KM 3HaneHMfl L|HK o6ecnenuiBaeT 6onee 6biCTpyK> peaKMMK) Ha olum6km 
cucTeMbi, b to >Ke Bpeivm McnoJib3ya Mi/iHi/iManbHoe KonnnecTBO AonoJiHMTeJibHbix 6htob mjii/i 
noneM. 

KaK noKa3aHO Ha cjDMr.66, MexaHH3M mjim ycTpoMCTBO 6600 nepenncbiBaHnsi l\\AK noKa3aHO c 
Mcnojib30BaHneM o6Hapy>KMTensq mjim cpeACTBa 6602 oGHapyweHMa olum6ok, KOTOpbie MoryT 
cjDOpMMpOBaTb nacTb APyrofi cxeMbi, paHee onncaHHOM mjim M3BecTHOM, o6Hapy>KMBaeT 
n p m cy tctb m e mjim cyujecTBOBaHMe olum6ok Ha jimhmh mjim b npoijecce o6ivieHa AaHHbiMM. 
TeHepaTop mjim cpeACTBO 6604 koas olum6km, KOTopoe MO>KeT 6biTb ccjDopMMpoBaHO KaK nacTb 
APyroM cxeMbi mjim MO>KeT Mcnonb30BaTb MeTOAbi, TaKMe KaK Ta6nMi4bi npeo6pa30BaHMfl, t\nn 
xpaHeHna npeABapMTeiibHO Bbi6paHHbix cooGmeHMM 06 0Lun6Ke, reHepupyeT oamh hjim 
HecKoribKO koaob olum6ok p,nn yKa3aHMa 3aAaHHbix npeABapMTeribHO onpeAeneHHbix olumGok hum 
AecjDeKTOB, KOTOpbie 6binn o6Hapy>KeHbi KaK MMeK)LL|Me MecTO. JlerKO noHsrrHO, hto ycTpOMCTBa 
6602 m 6604 MoryT 6biTb ccfropivmpoBaHbi b BMAe eAMHCTBeHHOM cxeMbi mjim ycTpOMCTBa, KaK 
TpeGyeTca, mjim KaK nacTb 3anporpaMMi/ipOBaHHOM nocneAOBaTenbHOc™ OTanoB p,nn APyrMx 
M3BecTHbix npoMeccopoB m oneivieHTOB. 

Bjiok cpaBHeHnsi mjim cpeACTBO 6606 cpaBHeHwa 3HaneHMsq l\\AK noKa3aHO a^^ npOBepKM, 
flBJiaeTCfl Jim BbiGpaHHbiii koa mjim KOAbi olumGkm OAHHaKOBbiMM co nepecbiJiaeMbiM 3HaneHMeM 
L|HK. Ecjim 3to TaK, TorAa reHepaTop, mjim cpeACTBO, mjim ycTpoMCTBO reHepMpoBaHM^ 
AonojiHeHM^ KOAa Mcnonb3yeTca p,nn npeAOCTaBJieHMa AonoriHeHM^ koaob olum6ok, hto6w mx 
Hejib3si 6buio cnyTaTb c mcxoahom KOiviGMHai^MeM mjim 3HaneHMeM LJl/IK m 3anyTaTb mjim 
ycno>KHMTb cxeMy o6Hapy>KeHMsi. CeneKTop, mjim cpeACTBO, ajieivieHT mjim ycTpoMCTBO 6610 
Bbi6opa KOAa oujm6km 3aTeM Bbi6npaeT koa wnv\ 3HaneHMe olum6km, KOTopoe oho wenaeT 
BCTaBMTb mjim nepenMcaTb, mjim mx cooTBeTCTByK>i_qMe AonormeHMfl, hto noAxoA^T. Yctpomctbo 
nepe3anMCM mjim MexaHM3M mjim cpeACTBO 6612 nepe3anMCM L(I/IK KOAa olumGkm npeACTaBrmeT 
co6om ycTpoMCTBO, KOTopoe npMHMMaeT noTOK, naKeTbi AaHHbix m Tpe6yeMbie koah, 
noATie>KaLAMe BCTaBKe m nepe3anMCM cooTBeTCTByjOLAnx mjim noAxoA^LAnx 3HaneHMM MI/IK, htoGn 
nepecnaTb Tpe6yeMbie koa^ olumGok Ha npMeMHoe ycTpoMCTBO. 

KaK ynoM^HyTO, koa ollim6km MOweT nepecbinaTbca HecKOJibKO pa3, Mcnonb3y5q cepMK) 
naKeTOB, TaK hto ycTpoMCTBO 6612 nepe3anMCM ivioxeT Mcnonb30BaTb oneivieHTbi xpaHeHMsq b 

naMS^TM, HTOGbl COXpaHJlTb KOnMM KOAOB BO BpeiVI?! 06pa60TKM, MJIM nOBTOpHO Bbl3blBaTb 3TM 

KOAbi M3 npeAbiAyn|nx aneivieHTOB mjim aP^mx M3BecTHbix aneeK naivmTM, KOTOpbie MoryT 
Mcnojib30BaTbc?i AJifl 3anoMMHaHMfi mjim xpaHeHM^ mx 3HaneHMM, KorAa Heo6xoAHMO mjim KorAa 
noTpeGyeTca. 

06u_|aa o6pa6oTKa, KOTopyK) peanM3yeT MexaHM3M nepe3anwcM no cjDMr.66, noAPoGHO 
noKa3aHa Ha c|DMr.67A m 67B. Ha cjDMr.67A OLUM6Ka, OAHa mjim HecKOJibKO, o6Hapy>KMBaeTca Ha 
OTane 6702 b AaHHbix mjim npoqecce o6ivieHa AaHHbiMM, m koa olum6km Bbi6MpaeTC?i Ha OTane 
6704 p,nn yKa3aHMsq OToro cocto9\h\a9\. OAHOBpeMeHHO mjim b cooTBeTCTByKDiijeM TOHKe 
noAne>KaLAee 3aMeHe 3HaneHMe L|l/IK npoBepaeTC^ Ha OTane 6706 m cpaBHMBaeTca c 
TpeGyeMbiM koaom olum6km Ha OTane 6708. Pe3yribTaT 3Toro cpaBHeHM^, KaK onMcaHO paHee, 
npeACTaBrmeT co6om onpeAeneHne, nsnnejcn jim mjim HeT Tpe6yeMbiM koa wnw APyrMe 
xapaKTepHbie 3HaneHM5q, OAnnaKOBbiM c TeKyujMM 3HaneHMeM L41/IK. Ecjim oto TaK, TOi~Aa 
o6pa6oTKa nepexoAMT Ha OTan 6712, rAe AonojiHeHMe, mjim b HeKOTopbix cnynaax APyroe 
xapaKTepHoe 3HaneHMe, hto TpeGyeTCsq, Bbi6MpaeTC?i b KanecTBe KOAa a^^ BCTaBKM. Ecjim 
6bino onpeAeneHO, KaKMe koah olum6ok mjim 3HaneHMa aojdkhn 6biTb BCTaBneHbi Ha OTanax 6710 
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m 6714, TorAa cooTBeTcmyiOLAMM koa Bbi6MpaeTca Ana bct3bki/i. 3tm OTanbi Mnn Kxrrpi/i py Krrca 
ksk OTAexibHbie Ana Ljenefi acHOCTM, ho, iok npaBuno, npeACTaBJiaKrr oahh BapwaHT Bbi6opa, 
ocHOBaHHbm Ha BbixoAHOM pe3ynbTaTe npMHa™a peweHMa OTana 6708. H HaKOHeM, Ha OTane 
6716 cooTBeTCTByK)Li^ne 3HaneHMa nepe3anMCbiBaK>Tca b pacnonoweHMe MUK Ana nepecbiriKM c 
naKeTaMM, aApecaT kotopwx onpeAenaeTca npoijeccoM. 

Ha CTopoHe npi/ieivia naKeTa, KaK noKa3aHO Ha c|Dnr.67B, 3HaneHMa LJUK naKeia 
KOHTpojinpyK)Tca Ha OTane 6722. KaK npaBuno, 3HaneHMa liy\K KOHTponi/ipyKrrca oahmm mjim 
HecKoribKHMM npoMeccaivin b CMCTeivie Ana onpeAeneHMa, mvieria jim MecTO OLun6Ka b nepecbinKe 
AaHHbix m 3anpai_unBaTb jim mjim HeT noBTOpHyK) nepeAany naKeia mjim naKeTOB mjim 3anpeTMTb 
nn AanbHewLUMe onepai4MM m T.n., HeKOTopbie M3 kotophx onncaHbi Bbinie. KaK nacTb TaKoro 
KOHTpojii/ipoBaHi/ia MHc|DopMaL|Ma TaK>K6 MO>KeT wcnonb30BaTbca Ana cpaBHeHMa 3HaneHMM c 
M3BecTHbiMn urn npeABapMTenbHO Bbi6paHHbiMM KOAaMM oujm6ok mjim xapaKTepHbiMi/i 
3HaHeHnaMM m oGHapyweHMa n pi/i cyTCTBMa olumGok. AribTepHaTMBHO MO>KeT 6biTb peann30BaH 
OTAenbHbiM npoMecc o6Hapy>KeHMa olum6ok m ycTpoMCTBO KOHTpona. Ecnw koa OKa3biBaeTca 
npncyTCTByK)U4iiM, oh M3BneKaeTca mjim mhhm o6pa30M OTMenaeTca Ha OTane 6724 Ana 
AonojiHMTenbHOM o6pa6oTKM. OnpeAeneHMe MO>KeT 6biTb BbinonHeHO Ha OTane 6726, aBJiaeTca 
nn oh mjw HeT cjDaKTMnecKMM koaom mjim AonoriHeHneM, b otom cnynae ncnorib3yeTca 
AonojiHMTeribHbiM OTan 6728 Ana nepeBOAa 3HaneHna b Tpe6yeivioe 3HaneHi/ie KOAa. B jik>6om 
cnynae pe3ynbTnpyK)LAMM M3BJieHeHHbiM koa, AonojiHeHMe v\nv\ APyrne BOCCTaHOBneHHbie 
3HaneHna 3aTeM ncnonb3yK>Tca Ana o6Hapy>KeHna Toro, KaKaa OLun6Ka npon30Luna b 
nepeAaHHOM koao Ha OTane 6730. 

V. CocTOBHue «cnswKM» iiHHMM nepe/iaw flaHHbix 

JlnHwa nepeAann AaHHbix LJUMfl MO>KeT 6biCTpo nepefi™ b cocToaHi/ie «cnanKM» m 6biCTpo 
BbinonHMTb npo6y>KAeHne M3 «cnanKn». 3Ta 6bicTpoTa pearnpoBaHna AaeT B03M0>KH0CTb 
cucTeivie mjim ycTpoiiCTBy oGivieHa AaHHbiMM nacTO nepeBOAHTb jimhuk) nepeAanM AaHHbix LjUMfl 
b cocToaHi/ie «cnanKM» Ana CHM>KeHna noTpe6neHna molahocth, TaK KaK OHa MO>KeT oneHb 
6biCTpo CHOBa npo6y>KAaTbca Ana ncnonb30BaHna. B oahom BapnaHTe ocymecTBrieHMa, KorAa 
Kiii/ieHT bo BHeujHeM pe>Ki/iMe npo6y>KAaeTca M3 cocToaHMa «cnanKM» b nepBbifi pa3, oh A^naeT 
oto co CKopocTbK) nepeAanM AaHHbix m c corracoBaHi/ieM bo BpeMeHi/i CTpo6-MMnyjibcoB, 
KOTopoe cornacyeTca co CKopocTbK) nepeAann 1 M6mt/c, T.e. napa MDDI Stb Aon>KHa 
nepeKriK)HaTbca co CKopocTbK) 500 kHj. Ecjim xapaKTepucTMKn KnueHTa 6biriM o6Hapy>KeHbi hum 
nepeAaHbi xocTy, TorAa xoct MO>KeT npoGyAHTb jiuhmk) nepeAann AaHHbix, KaK npaBMJio, c 

J1K)60M CKOpOCTbK) OT 1 M6mt/C AO MaKCMMa/lbHOM CKOpOCTM nepeAaHU, C KOTOpOM KJll/ieHT MO>KeT 

pa6oTaTb. KriMeHTbi bo BHyTpeHHeM pexmvie MoryT npo6y>KAaTbca c jik>6om CKopocTbK) 
nepeAann, c kotopom MoryT paGoiaTb KaK xoct, TaK 1/1 kjimoht. 3to TaK>Ke, KaK npaBuno, 
npnivieHMMO k nepBOMy pa3y, KOi~Aa npo6y>KAaeTca KnueHT bo BHyTpeHHeM pe>Ki/iMe. 

B oahom BapwaHTe ocyu^ecTBrieHMa, KOi~Aa riMHMa nepeAanw AaHHbix npo6y>KAaeTca 113 
cocToaHi/ia «cnaHKM», xoct h Kni/iem - o6MeHMBaK)Tca nocneAOBaTeribHOCTbK) MMnyribcoB. 3tm 
MMnyribCbi MoryT 6biTb o6Hapy>KeHbi c ncnonb30BaHiieM HM3KOCKopocTHbix jiHHeMHbix 
npneMHMKOB, KOTopbie noTpe6naK)T ToribKO nacTb TOKa, kotophm Tpe6yeTca Ana npneMa 
Anc|3ct)epeHLiManbHbiMM npi/ieMHHKaMi/i cnmanoB c MaKCMManbHOM pa6oneii CKopocTbK) jimhmm 
nepeAann AaHHbix. I/Inn xoct, i/mi/i Kni/ieHT MoryT npo6yAHTb jimhmk) nepeAani/i AaHHbix, TaK hto 
npoTOKon npo6y>KAeHna npeAHa3HaneH Ana o6pa6oTKM B03MO>KHoro C0CTa3aHna, KOTopoe MO>KeT 
MMeTb MecTO, eciiM m xoct, m KfineHT npeAnpMHMMaiOT OAHOBpeMeHHyio nonbiTKy npo6y>KAeHMa. 

Bo BpeMa cocToaHi/ia «cnaHKM» AncjD^P^HLinanbHbie Apa^Bepbi MDDMData m MDDI_Stb 
b bi kji K)H a K)Tca b BbicoKOMMneAaHCHoe cocToaHi/ie m Ancf)c|DepeHqMajibHoe Hanpa>KeHne Ha Bcex 
AncjDcjDepeHquaiibHbix napax paBHO nyrwo BoribT. flncjDcjDepeHi_inanbHbie riMHeMHbie npi/ieMHi/iKi/i, 
Mcnorib3yeMbie Ana o6Hapy>KeHna nocneAOBaTeribHOCTM MMnyribcoB bo BpeMa npo6y>KAeHi/ia M3 
«cnaHKM», MMeiOT npeAHaMepeHHoe CMeu^eHne Hanpa>KeHna. B oahom BapnaHTe 
ocyLAecTBneHMa nopor Me>KAy ypoBHeM nornnecKOM eAHHuqbi m nornnecKHM HyneM b otmx 
npneMHMKax paBeH npi/iMepHO 125 mB. 3to Bbi3biBaeT Haxo>KAOHi/ie HeB036y>KAOHHOM 
AncjDC^epeHqMajibHOM napbi Ha ypoBHe norMnecKoro Hyna bo BpeMa nocneAOBaTeiibHOc™ 
npo6y>KAeHna jimhmm nepeAanM AaHHbix. 
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HtoGn nepew™ b CocTOflHMe «cn«HKn», xoct nocbinaeT 64 L^MKna MDDI_Stb nocne MI/IK 
riaKeia 3aKpbiTkm jimhmh nepeflanM AaHHbix. Xoct BbiKnionaeT BbixoA MDDI_DataO xocia b 
,qnana30He 16-56 mukjiob MDDI_Stb (BKntonafl 3aAep>KKM Ha pacnpocTpaHeHMe BbiKntoneHMH 
BbixoAa) nocne LJUK. Xoct 3aBepLuaeT nocbinKy 64 umkjiob MDDI_Stb nocne MUK naKeTa 
3aKpbi™« jimhmm nepeAanM AaHHbix, nepeA TeM KaK oh nHi/1141/inpyeT nocneAOBaTeribHOCTb 
npo6y>KAeHM5q. B oahom Bapi/iam~e ocymecTBneHMfl MHi/1141/iMpyeMoe xoctom npo6y>KAeHwe 
onpeAermeTca KaK Heo6xoAHMOCTb o>KMAaHna xoctom no MeHbLueM Mepe 100 hc nocne Toro, KaK 
MDDI_DataO AOCTMmeT Ae^CTBi/iTenbHoro ypoBHa nornnecKOM eAUHMLjbi nepeA B036y>KAaK>Li4MMM 
HMnynbcaMM Ha MDDI_Stb. B oahom BapnaHTe ocyi_MecTBneHMfl Kni/ieHT o>KHAaeT no MeHbLueii 
Mepe 60 141/iKnoB MDDI_Stb nocne MI/IK naKeTa 3aKpbi™a nnHi/11/1 nepeAanM AaHHbix, ao Toro KaK 
oh B036yAMT MDDI_DataO ypoBHeM nornnecKOM eAHHMijbi, HTo6bi npeAnpMHHTb nonbiTKy 
npo6y>KAeHi/m xocTa. 

HTo6bi «npo6yAHTb» M3 Coctoahma «cnaHKM», BbinonHaeTca HecKonbKO a^ctbmm v\nv\ 
npoMeccoB. KorAa KnweHTy, b a^hhom cnynae A^cnneK), Heo6xoAHMbi AaHHbie wni/i o6MeH 
AaHHbiMn, o6cny>KMBaHne cxocTa, oh reHepwpyeT MMnynbc 3anpoca nocpeACTBOM B036y>KAeHMfl 
nnHMM MDDI_DataO b cocTOHHMe nomnecKOM eAMHMMbi b TeneHMe npuMepHO ot 70 ao 1000 mkc, 
b to >Ke BpeMa MDDIStb ABnaeTCfl HeaKTMBHOM m coxpaH^eT MDDI DataO, B036y>KAeHHOM 
ypoBHeM nori/inecKOM eAUHMMbi b TeneHne npwMepHO 70 i_|MKnoB MDDI_Stb (b A^ana30He ot 60 
AO 80) nocne nero MDDI Stb CTaHOBMTca aKTMBHOM, xota MoryT Mcnonb30BaTbca APy^e 
nepMOAbi BpeMeHi/i, KaK noTpe6yeTca. KnweHT 3aTeM BbiKnionaeT APafiBep MDDI DataO 
nepeBOAOM ero BbicoKOMMneAaHCHoe cocTO^HMe. 

Ecnn MDDI Stb n&nneTcn 3kthbhom bo BpeMH coctoahmh «cnaHKM», xoth ManoBepo^THO, 
TorAa KnueHT MOxeT B036yAHTb TonbKO MDDI DataO cocTOAHMeM nornnecKOM eAUHi/iijbi b 
TeneHMe npMMepHO 70 MMKnoB (b Anana30He 60-80) MDDI Stb. 3to A^^CTBMe Bbi3biBaeT 3anycK 
Mnn nepe3anycK xoctom TpacjDMKa AaHHbix no np^MOM nnHi/11/1 (208) nepeAanw AaHHbix 1/1 onpoc 
KnueHTa b OTHOLueHHM ero coctoahmh. 

Xoct Aon>KeH o6Hapy>KMTb npwcyTCTBi/ie MMnynbca 3anpoca m HannHaeT nocneAOBaTenbHOCTb 
3anycKa, CHanana B036y>KAafl MDDI_Stb ypoBHeM nornnecKoro Hyna n MDDI_DataO - 
non/inecKHM bhcokmm ypoBHeM b TeneHi/ie no MeHbuieM Mepe npMMepHO 200 hc. 1/1 3aTeM npw 
nepeKnK)HeHMM MDDI Stb npoAon>KaeT B036y>KAaTb MDDI DataO ypoBHeM nornnecKOM eAUHMMbi 
b TeneHMe npuMepHO 150 LjMKnoB MDDI_Stb (Anana30H 140-160) m b nornnecKMM Hynb b 
TeneHne npuMepHO 50 qnKnoB MDDI_Stb. KnueHT He Aon>KeH nocbinaTb MMnynbc 3anpoca Ha 
o6cny>KMBaHne, ecnM oh o6Hapy>KMBaeT MDDI_Data0 b coctohhmm nornnecKOM eAHHni_\bi b 
TeneHMe 6onee 80 qnKnoB MDDI_Stb. KorAa KnueHT o6Hapy>KMBaeT MDDI_DataO Ha ypoBHe 
non/inecKOM eAUHMqbi b TeneHMe 60-80 L4MKnoB MDDI_Stb, oh HanMHaeT noncK b TeneHne 
MHTepBana, KorAa xoct B036y>KAaeT MDDI_Data0 ypoBHeM nornnecKoro Hynsq b TeneHi/ie 50 
L^nKnoB MDDI_Stb. riocne Toro KaK xoct B036y>KAaeT MDDI_Data0 ypoBHeM nornnecKoro Hyna b 
TeneHMe npoAon>KMTenbHOCTM 50 i_\nKnoB MDD_Stb, TorAa xoct Hani/maeT nocbinKy naKeTOB no 
ni/iHMM nepeAaHM AaHHbix. nepBbiM nocnaHHbiM naKeTOM flBnaeTca riaKeT 3aronoBKa noAKaApa. 
KnueHT HanMHaeT nowcK naKeTa 3aronoBKa noAKaApa, nocne Toro KaK MDDI_Data0 6yAeT 
HaxoA^Tbcsi Ha ypoBHe nornnecKoro Hyna b TeneHMe 40 ujakhob MDDI_Stb H3 MHTepBana b 50 
i_\MKnoB. HM>Ke 6onee noAPo6HO onucbiBaeTca cymHOCTb Bbi6opa nepMOAOB BpeMeHM m AonycKOB 
Ha BpeMeHHbie MHTepBanbi, CB5^3aHHbie c o6pa6oTKOM cocto^hm^ «cn^HKM» m 
nocneAOBaTenbHOCTM 3anycKa. (Cm. c|DMr.68A-C HMxe.) 

Xoct MO>KeT MHMi_(MMpoBaTb npo6y>KAeHMe nepBbiM BKntOHeHkieM MDDI_Stb m OAHOBpeMeHHO 
B036y>KAaTb ee ypoBHeM norMHecKoro Hynsq. MDDI_Stb He Aon>KHa B036y>KAaTbcsi ypoBHeM 
norMHecKOM eAMHMi_(bi ao Tex nop, noKa He 6yAyT BbiBOAHTbca MMnynbCbi, KaK onMcaHO HM>Ke. 
nocne Toro KaK MDDI_Stb AOCTMraeT ypoBHe nornnecKoro Hynsq, xoct BKnionaeT MDDI_Data0 m 
OAHOBpeMeHHO B036y>KAaeT ee ypoBHeM nornnecKOM eAUHMMbi. MDDI_Data0 He Aon>KHa 
B036y>KAaTbca ypoBHeM nomnecKoro Hyna bo BpeMa npoi_\ecca npo6y>KAeHna ao MHTepBana, 
KorAa OHa B036y>KAaeTCfl ypoBHeM norMnecKoro Hynsq b TeneHMe MHTepBana M3 50 MMnynbcoB 
MDDI_Stb, KaK onMcaHO HM>Ke. Xoct Aon>KeH o>KMAaTb no MeHbLueM Mepe 200 hc, nocne Toro 
KaK MDD_Data0 AOCTMTHeT Ae^CTBMTenbHoro ypoBHsq norMnecKOM eAHHMi_ibi nepeA 
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B036y>KAaK)LHMMM MMnynbcaMi/i Ha MDDI_Stb. 3Ta BpeMeHHaa 3aBMCMM0CTb MMeeT MecTO npn 
yneTe 3aAep>KeK Ha BKnioneHHe BbixoAa HanxyALuero cnynafl. 3to, no cymecTBy, rapaHTwpyeT, 
hto KnueHT MMeeT AOCTaTOHHoe Bpeivisq noriHoro BKntoneHi/m CBoero npi/ieMHi/iKa MDDI_Stb 
nocne npoGy^eHWfl ypoBHeM norkHecKofi eflMHMMbi Ha MDD_DataO, KOTopaa 6bina B036y>KAeHa 

XOCTOM. 

ripMMep STanoB o6pa6oTKi/i A-na ™noBoro co6bm/m 3800 3anpoca Ha o6cny>KiiBaHi/ie 6e3 
C0CTsq3aHnsq M3o6pa>KeH Ha cjDnr.38, rAe co6biTi/m o6o3HanaK>TCfl AJ~m yAo6cTBa b i/innK)CTpai4Mi/i, 
ncnonb3ya 6yKBbi A, B, C, D, E, F 1/1 G. l~lpoi4ecc HanHHaeTca b TOHKe A, KorAa xoct 
nocbinaeT naKeT 3aKpbm/m jimhmm nepeAann AaHHbix Ha ycTpoPiCTBO Knnem~a AJ~m 
i/iHcfropMi/ipoBaHi/m ero, hto ni/iHHfl nepeAanw AaHHbix 6yA©T nepexoA^Tb b cocTOSRHne «crmHKi/i» c 
hh3kmm noTpe6neHneivi mol^hoctm. Ha cneAytomeM OTane xoct nepexoAHT b cocTO^Hne 
«cn5iHKM» c HM3KMM noTpe6neHi/ieM MOU4HOCT1/1 nocpeACTBOM BbiKJironeHnsq ApaMBepa MDD DataO 
m ycTaHOBKM ApaMBepa MDDI_Stb b norMHecKMM Hyrib, KaK noKa3aHO b TOHKe B. MDD_DataO 
B036y>KAaeTca ypoBHeM norwHecKoro Hyna BbicoKOi/iMneAaHCHoii LjenbK) CMemeHkm. Hepe3 
HeKOTopbiti nepnoA BpeivieHM KnueHT nocbinaeT MMnyxibc 3anpoca Ha o6cny>Ki/iBaHMe xocTy 
nocpeACTBOM B036y>KAeHHfl MDDI_DataO ypoBHeM norMnecKOM eAUHMMbi, KaK bhaho b TOHKe C. 
Xoct Bee euje o6ecnennBaeT ypoBeHb norkinecKoro Hyna, i/icnonb3ya BbicoKOi/iMneAaHCHyK) qenb 
CMeLneHMsi, ho ApafiBep b Kni/iem-e nepeBOAUT jimhmk) Ha ypoBeHb nornnecKOM eAUHMMbi. B 
TeneHne 50 mkc xoct ono3HaeT i/iMnynbc 3anpoca Ha o6cny>KHBaHi/ie n ycTaHaBJiMBaeT ypoBeHb 
norMHecKOM eAHHi/iijbi Ha MDDIDataO nocpeACTBOM BKntoneHi/m ee APafiBepa, hto bmaho b 
TOHKe D. KnueHT 3aTeM npeKpaujaeT nonbrra/i ycTaHOBneHwa nMnynbca 3anpoca Ha 
o6cny>KMBaHne 5 v\ KnueHT nepeBOAUT cbov\ ApaPiBep b BbicoKOi/iMneAaHCHoe cocTOflHMe, hto 
bhaho b TOHKe E. Xoct B036y>KAaeT MDDI DataO ypoBHeM nornnecKoro Hyna b TeneHi/ie 50 
mkc, KaK noKa3aHO b TOHKe F, 1/1 TaioKe HankmaeT reHepupoBaTb MDDIStb t3khm o6pa30M, 
KOTopbm cornacyeTCfl c ypoBHeM nornnecKoro Hyna Ha MDDI DataO. KnueHT HannHaeT noncK 
naKeTa 3aronoBKa noAKaApa, nocne Toro KaK MDDI DataO 6yAeT HaxoAHTbca Ha ypoBHe 
nornnecKoro Hyna b TeneHi/ie 40 141/iKnoB MDDI Stb. riocne ycTaHOBKM MDDI DataO Ha ypoBeHb 
nornnecKoro Hyna m B036y>KAeHi/m MDDI_Stb b TeneHMe 50 mkc xoct Hani/maeT nepeAaBaTb 
AaHHbie no nps^MOM nnHi/in nepeAani/i AaHHbix nocpeACTBOM nocbinKi/i naKeTa 3aronoBKa 
noAKaApa, KaK noKa3aHO b TOHKe G. 

AHanorwHHbiM npwMep wnnKxrrpi/ipyeTCfl Ha cfci/ir.39, rAe 3anpoc Ha o6cny>KHBaHne 
ycTaHaBnwBaeTCfl nocne Hanana nocneAOBaTenbHOCTi/i noBTopHoro 3anycKa ji 1/1 h 1/1 1/1 nepeAani/i 
AaHHbix, m coGbiTna CHOBa o6o3HanaK)TC5q c i/icnonb30BaHneM 6yKB A, B, C, D, E, Fn G. Ha 
HeM npeACTaBneH cijeHapHii HawxyALuero cnynafl, KorAa i/iMnynbc i/inn caiman 3anpoca ot 
KnweHTa nocTynaeT 6ni/i>Ke Bcero k TOMy MOMeHTy, K0i~Aa nponcxoA^T pa3pyi_ueHi/ie naKeTa 
3aronoBKa noAKaApa. npoijecc HaHi/maeTca b TOHKe A, KorAa xoct CHOBa nocbinaeT naKeT 
3aKpbiTnsq nnHi/in nepeAanw AaHHbix Ha ycrpoMCTBO Knwem-a aj~ia 1/iHcjDopMnpoBaHi/m ero o tom, 
hto ni/mi/m nepeAanw AaHHbix nepewA^T b cocTOflHne «cnaHKi/i» c hm3kmm noTpe6neHneM 
molahocth. Ha cneAyK>meM OTane xoct nepexoAMT b cocT05iHMe «cn5RHKn» c hm3kmm 
noTpe6neHneM molahoctm nocpeACTBOM BbiKnK)HeHna Apa^Bepa MDDI_Data0 m ycTaHOBKM 
ApaMBepa MDDI_Stb Ha ypoBeHb nornnecKoro Hyn?i, KaK noKa3aHO b TOHKe B. KaK m paHbLue, 
MDDI_Data0 B036y>KAaeTC5i ypoBHeM nornnecKoro Hynsq nocpeACTBOM BbicoKOMMneAaHCHOM 
L(enn CMeLneHMH. Hepe3 HeKOTOpbiM nepnoA BpeMeHM xoct HannHaeT nocneAOBaTenbHOCTb 
noBTopHoro 3anycKa ni/iHi/11/1 nepeAann AaHHbix nocpeACTBOM B036y>KAOHi/ia MDDI_Data0 
ypoBHeM nornnecKOM eAHHMi_(bi b TeneHne 150 mkc, KaK noKa3aHO b TOHKe C. flo MCTeneHM^ 50 
mkc nocne Hanana nocneAOBaTenbHOCTM noBTopHoro 3anycKa jimhmm nepeAanw AaHHbix Ancnnew 
T3K>Ke ycTaHaBnMBaeT MDDI_Data0 b TeneHi/ie 70 mkc, KaK noKa3aHO b TOHKe D. 3to 
npoMCxoAUT noTOMy, hto A^cnnew Aon>KeH 3anpocnTb o6cny>KHBaHne y xocTa m oh He 
ono3HaeT, hto xoct y>Ke Hanan nocneAOBaTenbHOCTb noBTopHoro 3anycKa ni/im/iM nepeAanw 
AaHHbix. KnueHT 3aTeM npeKpaLAaeT nonbiTKi/i ycTaHOBneHMa nMnynbca 3anpoca Ha 
o6cny>KMBaHne, m KnueHT nepeBOAUT cbom ApaMBep b BbicoKOMMneAaHCHoe cocTOs^HMe, KaK 
noKa3aHO b TOHKe E. Xoct npoAon>KaeT B036y>KAaTb MDDI_Data0 ypoBHeM nornnecKOM 
eAMHMi^bi. Xoct B036y>KAaeT MDDI_Data0 ypoBHeM nornnecKoro Hynsq b TeneHMe 50 mkc, KaK 
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noi<a3aHO b TOHKe F, m TaioKe HannHaeT reinepi/ipoBaTb MDDI_Stb TaKMM o6pa30M, kotophm 
cornacyeTCfl c ypobhbm nomnecKoro Hyna Ha MDDI_DataO. riocne ycTaHOBKM MDDI_DataO Ha 
ypoBeHb nornnecKoro Hynn v\ B036y>KAeHi/m MDDI_Stb b TeneHne 50 mkc xoct HanMHaeT 
nepeAaBaTb AaHHbie no npaMOM jimhmm nepeAanM AaHHbix nocpeACTBOM nocbinKM riaKeia 

5 3aronoBKa noAKaApa, KaK noKa3aHO b TOHKe G. 

1/13 BbiiueynoMsqHyToro oni/icaHnsR bmaho, hto M3BecTHoe peiueHMe BKntonano b ce6n 
npoxo>KAGHi/ie xoctom AByx coctohhmm KaK nacTb nocneAOBaTenbHOCTM npo6y>KAeHMfl. B 
TeneHne nepBoro coctohhma xoct B036y>KAaeT CMman MDDI_DataO BbicoKMM ypoBHeM b 
TeneHi/ie 150 mkc m 3aTeM B036y>KAaeT CMman MDDI_DataO hm3kmm ypoBHeM b TeneHMe 50 mkc, 

10 b to >Ke BpeMa aKTMBM3npya jii/ihmk) MDDI_Stb, m 3aTeM HanMHaeT nepeAaBaTb naKeTbi Ljl/IMfl. 
3tot npoMecc xopomo paGoTaeT, ocyLAecTBnafl nporpecc b a3hhom o6nac™ TexHMKn, b CMbicne 
CKopocTew nepeAanM AaHHbix, AOCTMraeMbix c ncnonb30BaHneM ycTpOMCTBa m cnocoGoB LJl/IMfl. 
OAHaKO, KaK yKa3aHO paHee, Gonbiuee GbiCTpoAeficTBiie Ha ocHOBe yMeHbiueHHoro BpeMeHM 
peaKMMn Ha ycnoBMa utim cnoco6HOCTb 6onee 6biCTpo Bbi6npaTb cneAyK>LAMM OTan mjim npoijecc 

15 npeACTaBn^eT co6om B03M0>KH0CTb ynpoujeHMfl o6pa6oTKM mjim oneMeHTOB v\ BcerAa nonb3yeTca 
cnpocoM. 

3a5qBMTenn OTKpbinM HOBbiti noAxoA, o6naAaK)ii4iiM npn3HaKaMM n3o6peTeHi/m, p,nn o6pa6oTKM 
m cornacoBaHM^ bo BpeMeHM npo6y>KAeHMfl, b kotopnx xoct ncnorib3yeT cornacoBaHMe bo 
BpeMeHu, ocHOBaHHoe Ha TaKTOBOM i_|MKfie, p,n9\ nepeKJiKDneHkm cumana. B stom KOHcjDMrypaMUM 
20 xoct HannHaeT nepeKfiK)HeHne MDDIStb cOflO 10 mkc, nocne Toro KaK xoct B036y>KAaeT 
cuman MDDIDataO bhcokmm ypoBHeM b Hanane nocneAOBaTeribHOCTM npo6y>KAeHi/m, m He 
o>KMAaeT ao Tex nop, noKa CMman 6yAeT nepeBeAeH Ha hh3kmm ypoBeHb. Bo BpeMfl 
nocneAOBaTeribHOCTM npo6y>KAeHna xoct nepeKnronaeT MDDI Stb, KaK ecnn 6bi CMman 
MDDI DataO BcerAa 6bin Ha ypoBHe norMnecKoro Hyna. 3to oc|DC|DeKTiiBHO CHi/iMaeT noHHTMe 

25 BpeMeHM CO CTOpOHbl KJlMeHTa, M XOCT M3MeH5ieT C M3BeCTHblX nepMOAOB 150 MKC M 50 MKC A-Tlfl 

nepBbix AByx coctoahmm Ha 150 TaKTOBbix mmkjiob m 50 TaKTOBbix mmkjiob 3tmx nepMOAOB. 

Xoct Tenepb CTaHOBMTca OTBeTCTBeHHbiM 3a B036y>KAOHne otom jimhmm AaHHbix bncokmm 
ypoBHeM m b npeAoriax 10 TaKTOBbix l^mkiiob 3a Hanano nepeAanM CTpoG-CMrHana, KaK ecxiM 6bi 
jimhmm AaHHbix MMena HyneBOM ypoBeHb. riocne Toro KaK xoct B036y>KAan nMHMK) AaHHbix 

30 BblCOKMM ypOBHeM B TeHeHMe 150 TaKTOBblX L|MKnOB, XOCT B036y>KAaeT nMHMK) AaHHblX HM3KMM 

ypoBHeM b TeneHMe 50 TaKTOBbix i^MKnoB, b to >Ke BpeMH npoAonwan nepeAaBaTb CTpo6- 
CMman. riocne Toro KaK oh 3aBepLUMT o6a otmx npoqecca, xoct MO>KeT HanMHaTb nepeAaBaTb 
nepBbiM naKeT 3aronoBKa noAKaApa. 

Ha CTopoHe KnMeHTa peanM3aqMsq KnMeHTa Tenepb MOxeT Mcnonb30BaTb reHepMpyeMbie 
35 TaKTOBbie MMnynbCbi p,nn BbNMcneHM^ KonMnecTBa TaKTOBbix i_\MKnoB, b TeneHMe KOTopbix nMHMa 
AaHHbix CHanana MMeeT BbicoKMM ypoBeHb, a 3aTeM hm3kmm. KonMnecTBO TaKTOBbix qMKnoB, 

KOTOpoe AOn>KHO npOM30MTM Ha nMHMM AaHHblX, B036y>KAaeMOM COCTOflHMeM C BblCOKMM 

ypoBHeM, paBHO 150, m Ha nMHMM AaHHbix, B036y>KAaeMOM hm3kmm ypoBHeM, paBHO 50. 3to 
03HanaeT, hto aj~ia HaAiewameM nocneAOBaTenbHOCTM npoGy^eHM^ KnMeHT Aon>KeH MMeTb 

40 cnocoGHOCTb noAcneTa no MeHbLueM Mepe 150 HenpepbiBHbix TaKTOBbix i_\MKnoB nMHMM AaHHbix, 
paBHbix BbicoKOMy ypoBHK), 3a KOTopbiMM cneAyK)T no MeHbiueM Mepe 50 HenpepbiBHbix 
TaKTOBbix i^MKnoB nMHMM AaHHbix, paBHbix HM3KOMy ypoBHK). EcnM 3TM Asa ycnoBMsi 
yAOBneTBOps^ kdtca, KnMeHT MO>KeT HanMHaTb noMCK cny>Ke6Horo cnoBa nepBoro noAKaApa. 
ripepbiBaHMe otom kom6mh3mmm Mcnonb3yeTCsq KaK ocHOBa a™ B03BpaTa chcthmkob b HananbHoe 

45 cocTO^HMe, b KOTopoM KnMeHT CHOBa BbinonH^eT noMCK nepBbix 150 HenpepbiBHbix TaKTOBbix 

L(MKnOB nMHMM AaHHblX, paBHblX BblCOKOMy ypOBHK). 

PeanM3ai4M5i KnMeHTa M3o6peTeHMa a^ ocHOBaHHoro xoctom n po6y>KAe h msi m3 coctos^hmsi 
«cnaHKM» oneHb noxo>Ka Ha HananbHbiM cnynaM 3anycKa 3a MCKnwneHMeM Toro, hto TaKTOBasi 
nacTOTa He HanMHaeTCsq npMHyAHTenbHO c 1 M6mt/c, KaK onMcaHO paHee. BMecTO OToro 
so TaKTOBaa nacTOTa mo>kct 6biTb ycTaHOBneHa a^a B03o6HOBneHM^ c nK)6oM npeAbiAyLqeii 
ckopoctm, KOTopaa 6bina aKTMBHOM, KorAa nMHMH o6MeHa AaHHbiMM nepeiuna b cocTO^HMe 
«cn^HKM». EcnM xoct HanMHaeT nepeAany CTpo6-CMmana, KaK onMcaHO BbiLue, KnMeHT Aon>KeH 
6biTb cnoco6eH CHOBa noACHMTbiBaTb no MeHbiueM Mepe 150 HenpepbiBHbix TaKTOBbix i^MKnoB 
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ni/iHMM AaHHbix, paBHbix BbicoKOMy ypOBHK), 3a KOTOpbiMi/i cnepy\OT no MeHbwei/i Mepe 50 

HenpepblBHblX TSKTOBblX I4MKJ10B J1MHMM AaHHblX, paBHblX HM3KOMy ypOBHK). Ecni/I 3TH RBB 

ycnoBi/m 6binn BbinonHeHbi, KnueHT MOweT Hani/iHaTb noi/iCK cnyweGHoro cnoBa. 

PeajiM3ai4km Kni/iem-a n3o6peTeHM5i a™ ocHOBaHHoro Knwem-OM n po6y>KAeH wsi m3 coctoahhsi 

5 «crmHKM» aHanornHHa ocHOBaHHOMy xoctom npo6y>KAeHi/iK) 3a i/iCKnioneHi/ieM Toro, hto oho 
Hani/iHaeTCfl c Toro, hto KnueHT B036y>KAaeT jimhmk) AaHHbix. KnueHT MOweT aci/iHxpoHHO 
B036y>KAaTb ni/iHMio AaHHbix 6e3 TaKTOBbix i/iMnynbcoB AJ~m npo6y>KAeHi/m ycTpofiCTBa xocTa. 
Ecni/i xoct pacno3HaeT, hto ni/iHi/m AaHHbix B036y>KAaeTca BbicoKMM ypoBHeM ot Kni/ieHTa, oh 
MO>KeT HannHaTb cboio nocneAOBaTenbHOCTb npo6y>KAeHi/m. KnueHT MO>KeT noACHi/iTbiBaTb 

10 KonkinecTBO TaKTOBbix 141/iKnoB, reHepnpyeivibix xoctom, Hani/maa i/inn b TeneHi/ie CBoero 
npoMecca npo6y>KAeHi/m. Ecnw KnueHT noACHMTbiBaeT 70 HenpepbiBHbix TaKTOBbix 141/1 KnoB 

AaHHblX, paBHblX BblCOKOMy ypOBHK), OH MO>KeT OCTaHOBMTb B036y>KA6HI/ie nUHMM AaHHblX 
BblCOKI/IM ypOBHeM. B 3T0T MOMeHT XOCT AOn>KeH y>Ke TaiOKe B036y>KAaTb ni/lHMK) AaHHblX 

BbicoKMM ypoBHeM. KnueHT 3aTeM MO>KeT noACHi/iTbiBaTb APyn/ie 80 HenpepbiBHbix TaKTOBbix 

15 MUKnOB nUHMM AaHHblX, paBHblX BblCOKOMy ypOBHK), A™ AOCTM>KeHI/m 150 TaKTOBblX UHKnOB 
nUHMM AaHHblX, paBHblX BblCOKOMy ypOBHK), l/l 3aTeM MO>KeT BbinOnHS^Tb nOI/ICK 50 TaKTOBblX 

141/iKnoB nnHMM AaHHbix, paBHbix HH3KOMy ypOBHK). Ecni/i OTi/i TpM ycnoBM^ 6binn BbinonHeHbi, 
KnueHT MO>KeT Hani/iHaTb noi/iCK cny>Ke6Horo cnoBa. 

ripenMyLAecTBO stom hobom peani/i3ai4wi/i o6pa6oTKM npo6y>KAeHHfl 3aKnK)HaeTC5i b tom, hto 

20 OHa ycTpaH^eT noTpeGHOCTb b ycTpowcTBe i/i3MepeHi/m BpeMeHi/i. flBnaeTca nn oho 
reHepaTopoM, nnn ijenbK) pa3pnaa KOHAeHcaTopa, nni/i APyrHMM TaKi/iMi/i M3BecTHbiMM 
ycTpOMCTBaMi/i, Kni/ieHTy 6onbLue He Hy>KHbi TaKi/ie BHeiuHi/ie ycTpowcTBa p,nn onpeAeneHi/m 
ycnoBi/iM 3anycKa. 3to 3kohomi/it AeHbn/i m nnou^aAb cxeMbi npi/i peann3ai4MM KOHTponnepOB, 
cneTHi/iKOB m T.n. Ha nnaTe ycTpoMCTBa KnueHTa. Xotsi oto MO>KeT He 6biTb TaKMM BbiroAHbiM 

25 Rnn KnueHTa, KaK Rnn xocTa, 3tot MeTOA TaK>Ke Aon>KeH noTeHqi/ianbHO ynpoujaTb xoct b 
OTHOLueHMM norMKi/i co CBepxBbicoKOM nnoTHOCTbK) (JlCBn), ncnonb3yeMoti a^^ cxeMbi flApa. 
l~loTpe6neHi/ie molmhoctm i/icnonb30BaHi/m nnHi/iM AaHHbix 1/1 CTpo6-nnHMM b KanecTBe 
yBeAOMne Hi/i5i npo6y>KAeHHfl m ncTOHHMKa n3MepeHM5i TaiOKe 6yAeT MeHbLue, TaK KaK He 6yAeT 
Heo6xoAMMOCTM b pa6oTe BHeniHux cxeM Rnn oneMeHTOB siApa Rnn o>KMAaHi/m ocHOBaHHoro 

30 xoctom npo6y>KAeHnsi. KonnnecTBO ncnonb3yeMbix MMKnoB v\nv\ TaKTOBbix nepi/iOAOB ABnaeTCfl 
npuMepHbiM 1/1 MoryT ncnonb30BaTbca APyrne nepi/iOAbi, hto 6yAeT oneBi/iAHbiM p,nn cnei^nanncTa 
b AaHHOM o6nac™ TexHMKi/i. 

npenMyLAecTBO 3tom hobom peann3ai_\nn o6pa6oTKM npo6y>KAeHkm 3aKnK)HaeTC5i b tom, hto 
OHa ycTpaHfieT HeoGxoAHMOCTb b ycTpOMCTBe i/i3MepeHMfl BpeMeHi/i. ft&nneicn ni/i oho 

35 reHepaTopoM, i/inw qenbK) pa3p^Aa KOHAeHcaTopa, i/ini/i Apyri/iMM TaKi/iMi/i M3BecTHbiMM 

ycTpOMCTBaMi/i, Kni/iem-y 6onbiue He Hy>KHbi TaKi/ie BHeiuHi/ie ycTpOMCTBa p,nn onpeAeneHwa 
ycnoBMPi 3anycKa. 3to 3kohomi/it AeHbn/i 1/1 nnou^aAb cxeMbi npi/i peanM3aqnn KOHTponnepOB, 
cneTHi/iKOB 1/1 T.n. Ha nnaTe ycTpOMCTBa KnueHTa. Xorn oto MOxeT He 6biTb TaKi/iM BbiroAHbiM 
Ansi KnueHTa, KaK Rnn xocTa, 3tot MeTOA TaK>Ke Aon>KeH noTeHnnanbHO ynpomaTb xoct b 

40 OTHOLueHi/iM nori/iKi/i co CBepxBbicoKOM nnoTHOCTbK) (JlCBn), ncnonb3yeMOii ftnn cxeMbi napa. 
l~loTpe6neHne molahoctm Mcnonb30BaHnsi ni/iHi/iM AaHHbix m CTpo6-nnHMM b KanecTBe 
yBeAOMneHi/m npo6y>KAeHnsq m i/iCTOHHi/iKa M3MepeHM5q TaiOKe 6yAeT MeHbiue, TaK KaK He 6yA£T 
Heo6xoAHMOCTM b pa6oTe BHeniHux cxeM p,r\9\ 3neMeHT0B s^Apa A-n^ o>KMAaHi/ia ocHOBaHHoro 
xoctom npo6y>KAeHMsq. 

45 flna pa3"b^CHeHnsi m nnnK)CTpai_inn npuHquna a^mctbh^ 3Toro HOBoro MeTOAa Ha cjDnr.68A, 
68B 1/1 68C noKa3aHbi BpeMeHHbie cooTHOLueHM^ MDDI_Data0, MDDI_Stb 1/1 pa3nnHHbie 
onepai_(MM OTHOCMTenbHO TaKTOBbix i_\MKnoB. 

ripMMep 3TanoB o6pa6oTKM A-n^ Ti/moBoro 1/lHMqMnpyeMoro xoctom npo6y>KAeHna 6e3 
C0CTA3aHHfl M3o6pa>KeH Ha c|Dnr.68A, rAe co6bi™a CHOBa Rnn yAoGcTBa nnnK)CTpai_|nn 

50 o6o3HanaK)TC5q c ncnonb30BaHneM 6yKB A, B, C, D, E, F 1/1 G. IHpoqecc HanMHaeTca b TOHKe 
A, KorAa xoct nocbinaeT riaKeT 3aKpbiTna ni/iHi/11/1 nepeAann AaHHbix Ha ycTpoMCTBO KnueHTa p,r\n 
1/1 HcjDopMi/ipOBa Hi/151 ero, hto nMHusi nepeAann AaHHbix nepexoAUT b cocTOsiHne «cn5iHKM» c hh3kmm 
noTpe6neHneM molahoctm. Ha cneAyiOLneM 3Tane, b TOHKe B, xoct nepeKnhonaeT MDDI_Stb b 



CTpaHwqa: 72 



RU 2 337 497 C2 



TeneHMe npi/iMepHO 64 mmkjiob (mjim CKonbKO Tpe6yeTca atia pa3pa6oTKn ci/iCTeMbi), htoGn AaTb 
B03MO>KHOCTb o6pa6oTKe KJ1H6HT0M 3aBepiunTbCfl ao npeKpameHi/m nepeKnKwei-ii/m MDDI_Stb, 
KOTopoe OCTaHaBfiMBaeT BOCCTaHOBneHHbie TaKTOBbie mvinynbCbi b ycrpowcTBe Kni/ieHTa. Xoct 
t3k>k6 nepBOHanaribHO ycTaHaBnuBaeT MDDI_DataO Ha ypoBeHb nornnecKoro uynn v\ 3aTeM 
BbiKriK)HaeT BbixoA MDDI_DataO b Anana30He 16-48 mmkjiob (BKmonasi b ochobhom 3aAep>KKM Ha 
pacnpocTpaHeHMe BbiKntoneHi/m BbixoAa) nocne L(I/IK. Mo>KeT 6biTb >KenaTeribHbiM nepeBec™ 
6biCTpoAeMCTByK)LMne npi/ieMHi/iKi/i AJ~m MDDI_DataO v\ MDDI_Stb b KnueHTe b cocTOHHi/ie c 
hh3kmm noTpe6neHneM molmhoctm nepe3 HeKOTopoe Bpeivia nocne 48 mmkjiob nocjie MI/IK h ao 
CJieAyK)Li|ero OTana (C). KrmeHT nepeBOAUT cboi/i 6biCTpoAetiCTByK)LAi/ie npi/ieMHi/iKi/i AJ~m 
MDDI_DataO i/i MDDI_Stb b cocTOAHwe «cnaHKi/i» b jik>6om MOMeHT BpeMeHu nocjie nepeAHero 
cjDpoHTa 48-ro i_|MKJia MDDI_Stb nocne L|MK riaKeTa 3aKpbi™a jimhmh nepeAani/i AaHHbix. 
PeKOMeHAyeTca, htoGh Kni/ieHT nepeBOA^n cboh GbiCTpoAe^CTByiOLAMe npneMHi/iKi/1 p,nn 
MDDI_DataO v\ MDDI_Stb b cocTOs^Hne «cnflHKn» ao nepeAHero cfrpoHTa 64-ro 141/iKna MDDI_Stb 
nocne L(HK riaKeTa 3aKpbi™a ni/iHi/in nepeAanw AaHHbix. 

Xoct nepexoAUT b cocTO^Hi/ie «cn&HKi4» c hm3kmm noTpe6neHneM molahoctm b TOHKe v\nv\ Ha 
OTane C nocpeACTBOM BbiKntoneHHH ApaMBepoB MDDI_DataO 1/1 MDDI_Stb 1/1 nepeBOAa 
KOHTponnepa xocTa b cocTOAHi/ie «cn^HKM» c hm3kmm noTpe6neHneM mollihoctm. Mo>kho TaK>Ke 
ycTaHOBMTb ApaMBep MDDIStb Ha ypoBeHb non/inecKoro Hyna (i/icnonb3ya BbicoKOMMneAaHCHyK) 
Menb CMeLMeHMfl) v\nv\ npoAon>KaTb nepeKntoneHkie bo Bpeivm «cnflHKM», KaK Tpe6yeTca. KnueHT 

T3K>Ke HaXOAHTCSq B COCTOflHI/IM «Cn«HKM» C HM3KMM ypOBHeM nOTpe6neHI/lfl MOU4HOCTM. 

nocne HeKOToporo nepHOAa BpeivieHM xoct Hani/iHaeT nocneAOBaTenbHOCTb noBTopHoro 
3anycKa ni/iHMi/i nepeAanw AaHHbix b TOHKe D nocpeACTBOM BKntoneHkm BbixoAa APawBepoB 
MDDIDataO m MDDI Stb. Xoct B036y>KAaeT MDDIDataO ypoBHeM nornnecKOM eAUHMMbi v\ 
MDDI Stb ypoBHeM nornnecKoro Hyna ao Tex nop, noKa APaMBepbi He BKntonaT nonHOCTbK) cboh 
cooTBeTCTByK)LMne BbixoAbi. Xoct o6bNHO o>KHAaeT npniviepHO 200 HaHOceKyHA, nocne Toro KaK 
3tm BbixoAbi AOCTwmyT TpeGyeMbix nornnecKnx ypoBHefi, nepeA B036y>KAOHi/ieM i/iMnynbcoB Ha 
MDDI Stb. 3to npeAOCTaBn^eT Kni/iem-y Bpeivia f\nn noAroTOBKH k npweiviy. 

C BKnK)HeHHbiMM ApafiBepaMi/i xocTa m MDDI_DataO, B036y>KAeHHOM ypoBHeM nornnecKOM 
eAUHMMbi, xoct HannHaeT nepeKnionaTb MDDI_Stb b npoAon>KeHMM 150 LjMKnoB MDDI_Stb, hto 
bhaho b TOHKe E. Xoct B036y>KAaeT MDDI DataO ypoBHeM nornnecKoro Hyna b TeneHi/ie 50 
MUKnoB, KaK noKa3aHO b tohkc F, v\ KnueHT Hani/iHaeT noncK riaKeTa 3aronoBKa noAKaApa, 
nocne Toro KaK MDDI_DataO 6yAOT HaxoAHTbca Ha ypoBHe nornnecKoro Hyna b TeneHwe 40 
MUKnoB MDDI_Stb. Xoct HanwHaeT nepeAaBaTb AaHHbie no npaMofi nwHi/iw nepeAani/i AaHHbix 
nocpeACTBOM nocbinKi/i riaKeTa 3aronoBKa noAKaApa, KaK noKa3aHO b TOHKe G. 

ripMMep OTanoB o6pa6oTKn A-n^ Ti/inoBoro 1/lHHMnnpyeMoro KnueHTOM npo6y>KAOHM5q 6e3 
C0CTsq3aHHfi M3o6pa>KeH Ha c|DMr.68B, rAe co6bi™sq CHOBa a^^ yAo6cTBa i/mnKxnpaMni/i 
o6o3HanaK)TC5q c ncnonb30BaHneivi 6yKB A, B, C, D, E, F, G, H m I. KaK m paHbLue, npoi_\ecc 
HaHMHaeTca b TOHKe A, KOi~Aa xoct nocbinaeT riaKeT 3aKpbiTM5R ni/mm/i nepeAanw AaHHbix 
HHcjDopMi/ipoBaHMfi KnueHTa, hto nMHMsi nepeAanM AaHHbix nepexoAUT b cocTO^HMe c hm3khm 
noTpeGneHneM molahocth. 

B TOHKe B xoct nepeKnronaeT MDDI_Stb b TeneHne nprnviepHO 64 qMKnoB (unw CKonbKO 
TpeGyeTca f\v\s\ pa3pa6oTKM cucTeMbi), htoGn AaTb B03MO>KHOCTb o6pa6oTKe KnueHTOM 
3aBepujMTbcsR ao npeKpameHiifl nepeKnfoneHnsq MDDI_Stb, KOTopoe OCTaHaBni/iBaeT 
BOCCTaHOBneHHbie TaKTOBbie nivinynbCbi b ycTpOMCTBe KnueHTa. Xoct TaioKe nepBOHananbHO 
ycTaHaBnuBaeT MDDI_DataO Ha ypoBeHb nornnecKoro Hyna n 3aTeM BbiKnK>naeT bhxoa 
MDDI_Data0 b Anana30He 16-48 i_\MKnoB (BKntonafl b ochobhom 33aop>kkm Ha pacnpocTpaHeHne 
BbiKmoneHM^ BbixoAa) nocne L(HK. Mo>KeT 6biTb >KenaTenbHbiM nepeBec™ 6biCTpoAetiCTByK)LqMe 
npneMHMKM A-n^ MDDI_Data0 m MDDI_Stb b KnweHTe b cocTO^HMe c hm3kmm noTpe6neHneM 
molahocth nepe3 HeKOTopoe BpeMfl nocne 48 i_|HKnoB nocne LJMK m ao cneAyK)LAero OTana (C). 

Xoct nepexoAUT b cocTO^HMe «cn«HKn» c hm3kmm noTpe6neHneM molahoctm b TOHKe v\nv\ Ha 
OTane C nocpeACTBOM BbiKnioneHUfl ApaMBepoB MDDI_Data0 m MDDI_Stb m nepeBOAa 
KOHTponnepa xocTa b cocTOsqHMe «cn5qnKM» c hm3kmm noTpe6neHneM molahoctm. Mo>kho TaK>Ke 
ycTaHOBMTb ApaMBep MDDI_Stb Ha ypoBeHb nori/inecKoro uynn (ncnonb3ysq BbicoKOMMneAaHCHyK) 
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Menb CMemeHMsi) v\nv\ npoAonwaTb nepeKnioneHMe bo BpeMfl coctohhmh «cn^HKn», ksk 
Tpe6yeTca. KnMeHT TaKwe HaxoAMTca b cocto^hmh «cnaHKM» c hm3kmm ypoBHeM noTpe6neHH5q 

MOLI4HOCTM. 

riociie HeKOToporo nepnoAa BpeivieHM KnMeHT HannHaeT nocneAOBaTenbHOCTb noBTopHoro 
3anycKa jimhmm nepeAanM AaHHbix b TOHKe D nocpeACTBOM BKmoneHMa npneMHMKa MDDI_Stb m 
T3K>Ke BKiiK)HeHM5i CMemeHMfl b npMeMHMKe MDDI_Stb jD,nn rapaHTMpoBaHMH Toro, hto 
cocTOsqHMeM npi/iHHToro BapwaHTa MDDI_Stb nsnnejcn ypoBeHb norMnecKoro Hyna b Kni/ieHTe, 
nepeA TeM KaK xoct bkjikdhmt cbom Apa^Bep MDDI_Stb. Mo>KeT 6biTb wenaTenbHbiM, HTo6bi 
Kni/ieHT BKnK)Hnn CMemeHMe HecKoribKO paHbiue bkji kdhchm^ npweMHUKa AJ~m rapaHTupoBai-ii/m 
npneivia AetiCTBMTenbHoro A^c|Dc|DepeHi4nanbHoro curHana 1/1 noAaBneHMa oi_un6oHHbix CMmanoB, 
KaK Tpe6yeTca. KnMeHT BKnronaeT ApaMBep MDDIJDataO, b to >Ke BpeMa B036y>KAaa jimhmk) 
MDDIDataO ypoBHeM norMHecKOM eAUHMMbi. flonycKaeTca OAHOBpeivieHHoe BKnioneHMe 
MDDI_DataO m MDDI_Stb, ecnn BpeMa A.nfl BKnioneHMfl cmblhohm?! m BKJiK>HeHna CTaHAapTHoro 
Anc|Dct)epeHi4MajibHoro npneiviHMKa MDDIStb paBHO MeHee 200 hc. 

B TeneHne npniviepHO 1 mc, tohk3 E, xoct pacno3HaeT MMnynbc 3anpoca Ha o6cny>KMBaHMe 
ot KnueHTa, m xoct HannHaeT nocneAOBaTeribHOCTb noBTopHoro 3anycKa jimhmm nepeAanM 
AaHHbix nocpeACTBOM BKJiKDneHMfl BbixoAOB ApaMBepoB MDDI_DataO m MDDI Stb. Xoct 
B036y>KAaeT MDDI DataO ypoBHeM nori/inecKOM eAMHMMbi m MDDI_Stb ypoBHeivi norMnecKoro 
Hyna b TeneHMe BpeivieHM, Heo6xoAHMoro pj\5\ Toro, hto6n APaMBepbi BKnK>HMriM cbom 
cooTBeTCTByK)Li^Me BbixoAbi. Xoct o6bNHO o>KMAaeT npMis/iepHO 200 HaHOceKyHA, nocne Toro KaK 
3tm BbixoAbi AOCTMrHyT Tpe6yeMbix norMnecKMx ypoBHew, nepeA B036y>KAeHMeM MMnynbcoB Ha 
MDDI Stb. 3to npeAOCTaBJis^eT KnMeHTy BpeMH i\nn noAroTOBKM k npMeiviy. 

C BKnK)HeHHbiMM ApaMBepaMM xocTa m MDDI DataO, B036y>KAeHHOM ypoBHeM norMnecKOM 
eA^HMMbi, xoct HanMHaeT BbiBOAHTb MMnyribCbi Ha MDDI Stb b npoAonweHMM 150 mmkjiob 
MDDI Stb, hto bmaho b TOHKe F. KorAa KJiMem - pacno3HaeT nepBbiM MMnynbc Ha MDDI Stb, oh 
BbiKniOHaeT CMeu^eHMe b CBoeM npMeMHMKe MDDI Stb. KiiMeHT npoAon>KaeT B036y>KAaTb 
MDDI DataO ypoBHeM norMnecKOM eAUHMMbi b TeneHMe 70 mmkjiob MDDI Stb m BbiKnionaeT cbom 
ApaMBep MDDI_Data0 b TOHKe G. Xoct npoAon>KaeT B036y>KAaTb MDDI_Data0 ypoBHeM 
norMHecKOM eAMHMi^bi b npoAonweHMM AonoriHMTenbHbix 80 MMnyribCOB MDDI_Stb m b TOHKe H 
B036y>KAaeT MDDI DataO ypoBHeM nomnecKoro Hyna. 

KaK bmaho b TOHKax G m H, xoct B036y>KAaeT MDDI_Data0 ypoBHeM norMnecKoro Hyrm b 
TeneHMe 50 l^mkiiob, m kjimoht HanMHaeT noMCK IHaKeTa 3aronoBKa noAKaApa, nocne Toro KaK 
MDDI_Data0 6yAeT HaxoA^Tbca Ha ypoBHe norMnecKoro Hyna b TeneHMe 40 mmkjiob MDDI_Stb. 
nocne B036y>KAeHMq MDDI_Stb b TeneHMe A^^TenbHOCTM 50 i_\MKnoB xoct HanMHaeT nepeAaBaTb 
AaHHbie no npaiviOM nMHMM nepeAanM AaHHbix nocpeACTBOM nocbinKM riaKeTa 3aronoBKa 
noAKaApa, KaK noKa3aHO b TOHKe I. 

npMMep STanoB o6pa6oTKM f\nn TMnoBoro HHMqMMpyeMoro xoctom npo6y>KAeHMa c 
C0CTsq3aHMeM ot KnweHTa, T.e. KnMeHT TO>Ke >KenaeT npo6yAHTb nMHMio nepeAanM AaHHbix, 
M3o6pa>KeH Ha cjDMr.68C. CoGwtmh CHOBa p,r\9\ yAo6cTBa MnnKDCTpai^MM o6o3HaHaK>Tca c 
Mcnonb30BaHMeM 6yKB A, B, C, D, E, F, G, H m I. KaK m paHbuie, npoi_\ecc HanMHaeTca b 
TOHKe A, KorAa xoct nocbinaeT riaKeT 3aKpbi™a nMHMM nepeAanM AaHHbix p,r\9\ MHcjDopMMpoBaHMa 
KnMeHTa, hto nMHMa nepeAanM AaHHbix nepexoAUT b cocTOs^HMe c hm3kmm noTpe6neHMeM 
molahoctm, nepexoAUT k TOHKe B, rAe MDDI_Stb nepeKnjonaeTCsq b TeneHne npMMepHO 64 

L|MKnOB (MnM CKOnbKO Tpe6yeTC$l A™ pa3pa60TKM CMCTeMbl), HT06bl AaTb B03MO>KHOCTb 

o6pa6oTKe KnMeHTOM 3aBepLUMTbcsi, m 3aTeM b TOHKy C, rAe xoct nepexoAHT b cocTO^HMe 
«cn5iHKM» c hm3kmm noTpe6neHMeM molahoctm nocpeACTBOM BbiKmoneHMfl ApaMBepoB 
MDDI_Data0 m MDDI_Stb m nepeBOAa KOHTponnepa xocTa b cocra^HMe «cnsiHKM» c hm3kmm 
noTpeGneHMeM molahoctm. nocne HeKOToporo nepMOAa BpeMeHM xoct HanMHaeT 
nocneAOBaTenbHOCTb noBTopHoro 3anycKa nMHMM nepeAanM AaHHbix b TOHKe D nocpeACTBOM 
BKnK)neHM5q BbixoAa ApaMBepa MDDI_Data0 m MDDI_Stb m HanMHaeT nepeKnionaTb MDDI_Stb b 
TeneHMe A^^TenbHOCTM 150 i^MKnoB MDDI_Stb, hto bmaho b TOHKe E. 

flo 70 i_\MKnoB MDDI_Stb nocne tohkm E, b AaHHOM cnynae tohk3 F, KnMeHT eme He 
pacno3Han, hto xoct B036y>KAaeT MDDI_Data0 ypoBHeM norMHecKOM eAHHMi_\bi, noaTOMy KnMeHT 
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TaioKe B036y>KAaeT MDDI_DataO ypoBHeM jiorMnecKOM eAUHMijbi. 3to nponcxoAUT 3Aecb 5 tbk ksk 
KJineHT MMeeT >KenaHne 3anpocnTb o6cny>KMBaHi/ie 5 ho He pacno3HaeT, hto xoct, c kotophm oh 
nbiTaeTCsq BbinonHMTb o6ivieH AaHHbiMi/i, y>Ke Hanan nocneAOBaTenbHOCTb noBTopHoro 3anyci<a 
jimhmm nepeAanM AaHHbix. B TOHKe G KJineHT npeKpanjaeT B036y>KAaTb MDDI_DataO m 

5 nepeBOAMT ee ApaMBep b BbicoKOMMneAaHCHoe cocTOHHMe nocpeACTBOM BbiKniOHeHi/m CBoero 
BbixoAa. Xoct npoAOJiwaeT B036y>KAaTb MDDI_DataO ypoBHeM norMnecKOM eAHHMi_\bi b TeneHne 
80 AonoriHMTeribHbix ijmkjiob. 

Xoct B036y>KAaeT MDDI_DataO ypoBHeM norMnecKoro Hyrm b TeneHne 50 mmkjiob, iok 
noKa3aHO b TOHKe H, m KnueHT HanMHaeT noMCK riaKeTa 3aronoBKa noAKaApa, nocne Toro KaK 

10 MDDI_DataO 6yAeT HaxoAHTbca Ha ypoBHe nornnecKoro Hyna b TeneHMe 40 mmkjiob MDDI_Stb. 
Xoct HannHaeT nepeAaBaTb AaHHbie no npsMOM jimhmm nepeAanM AaHHbix nocpeACTBOM 
nocbiriKM riaKeTa 3aronoBKa noAKaApa, KaK noKa3aHO b TO^Ke I. 
VI. SfieKrptwecKtfe cnei4H0MKai4MM MHTepcpeMca 

B npi/iiviepHbix BapnaHTax ocymecTBJieHMfl flaHHbie b cjDopiviaTe Be3 B03BpaTa k HyjiK) (BBH) 

15 KOAnpyK)TC^ c Mcnorib30BaHMeM cumana CTpo6a AaHHbix mjim cjDOpMaTa DATA-STB, KOTopbiM 
no3Bori5qeT BCTpanBaTb TaKTOByK) MHcjDopMaMMK) b cumaribi AaHHbix m CTpo6a. TaKTOBbie 
MMnyribCbi MoryT BOCCTaHa bji m BaTbCfl 6e3 cjio>khom CMCTeMbi cjDa30BOM aBTonoACTpOMKM 
nacTOTbi. flaHHbie nepeHOCHTca no AByHanpaBJieHHOM AncjDcjDepeHMnaribHOM jimhmm nepeAanw 
AaHHbix, o6bNHO peann3yeMOM c ncnojib30BaHneM Ka6ejia npoBOAHOM jimhmm, xoth, kbk yKa3aHO 

20 paHee, MoryT i/icnonb30BaTbCfl APyrwe npOBOAHUKi/i, nenaTHbie npOBOAHMKi/i mjim oneivieHTbi 

nepecbiriKM. CTpo6-CMman (STB) nepeAaeTca no OAHOHanpaBneHHOM jimhmm nepeAanM AaHHbix, 
KOTopaa B036y>KAaeTCsq ToribKO xoctom. CTpo5-CMrHan nepeKJuonaeT 3HaneHMe (0 mjim 1), 
BCflKMM pa3 KorAa npMcyTCTByeT nocneAOBaTeribHoe cocTOs^Hne, 0 mjim 1, KOTopoe ocTaeTca 
OAMHaKOBbiM Ha jimhmm mjim CMmane Data. 

25 Ha cjDMr.40 b rpacjDMHecKOM bmab noKa3aH npMMep Toro, KaK nocneAOBaTejibHOCTb AaHHbix, 
TaKaa KaK 6mth «11 1000101 1», MO>KeT GbiTb nepeAaHa c McnoJib30BaHneM KOAnpoBaHMsi DATA- 
STB. Ha cjDnr.40 CMrHar 4002 DATA noKa3aH Ha BepxHeM CTpoKe BpeMeHHOM A^arpaiviMbi 
CMmanoB, m CMman 4004 STB noKa3aH Ha btopom CTpoKe, npn stom Ka>KAbiM MOMeHT BpeivieHM 
BbipoBHeH cooTBeTCTBy K)LAi/i m o6pa30M (o6mafl TOHKa Hanana). l~lo Mepe npoxo>KAeHMfl 

30 BpeivieHM, KorAa npoMCxoAUT CMeHa coctoahma, MMeiOLnaa MecTO Ha jimhmm 4002 (cumajie) 
DATA, TorAa jimhmm 4004 (cMmaji) STB coxpaHaeT npeAbiAy^ee cocTO^HMe, TaKMM o6pa30M, 
nepBoe cocTO^HMe «1» CMmana DATA conocTaBJiaeTCfl c nepBbiM cocTO^Hneivi «0» cumana 
STB, ero HanajibHbiM 3HaneHneM. OAnaKO ecriM mjim KorAa cocTO^HMe, ypoBeHb cumajia DATA 
He MeH^eTCsq, TorAa CMman STB nepeKinonaeTCsq b npoTMBonono>KHoe cocTOAHwe, mjim «1» b 

35 HacTOflLAeM npMMepe, KaK b cnynae Ha cjDnr.40, rAe DATA o6ecnenMBaK)T APyroe 3HaneHMe 
T.e. cymecTByeT oahh m ToribKO oahh nepexoA b TeneHMe i_\MKJia 6mt3 Me>KAy DATA m STB. 
nooTOMy CMman STB nepexoAHT CHOBa, Ha otot pa3 b «0», KorAa CMman DATA ocTaeTca b 
«1» m coxpaHaeT 3tot ypoBeHb mjim 3HaneHMe, KorAa CMmaji DATA M3MeH^eT ypoBeHb b «0». 
KorAa CMrHan DATA ocTaeTca b «1», CMrHan STB nepeKnionaeTca b npoTMBonono>KHoe 

40 cocTO^HMe, mjim b «1» b HacTOsiLAeM npMMepe, m t.a-, KorAa CMrHan DATA M3MeH5ieT mhm 
coxpaHfieT ypoBHM mjim 3HaneHMfl. 

ripM npMeivie otmx CMmajiOB BbinojiH^eTCsi onepai^M^ MCKmonaiOLAee HJ1H (XOR) HaA 
CMmanaMM DATA m STB m nojiynaeTC^ TaKTOBbiM CMTHaji 4006, kotophm noKa3aH b HM>KHeM 
nacTM BpeivieHHOM AnarpaMMbi a™ OTHOCMTeribHoro cpaBHeHM^ c Tpe6yeMbiMM CMTHanaiviM 

45 AaHHbix m CTpo6a. Ha cjDMr.41 noKa3aH npMMep cxeMbi, none3HOM reHepMpoBaHM^ bnxoaob 
mjim CMmanoB DATA m STB M3 BxoAHbix AaHHbix xocTa, a 3aTeM BOCCTaHOBJieHMsq mjim 
BTOpMHHoro nojiyneHM?! AaHHbix M3 CMmajiOB DATA m STB Ha KJiMeHTe. 

Ha cf)Mr.41 nepeAaiOLnasi nacTb 4100 Mcnojib3yeTca A-n^ reHepupoBaHMsi m nepeAanM 
mcxoahhx CMTHajiOB DATA m STB no npoivie>KyTOHHOMy TpaKTy 4102 CMrHajia, TorAa KaK 

so npMeMHa^ nacTb 4120 Mcnojib3yeTca Rnn npMeivia CMTHanoB m BOCCTaHOBJieHMsq AaHHbix. KaK 
noKa3aHO Ha c|DMr.41, a^^ Toro htoGn nepecbmaTb AaHHbie c xocTa Ha kjimoht, CMrHaji DATA 
noAaeTCsq Ha bxoa AByx cxeMHbix oneivieHTOB 4104 m 4106 TpMrrepoB D-TMna BMecTe c 
TaKTOBbiM CMTHanoM f\nn 3anycKa cxeM. flBa BbixoAHbix cwmajia (Q) TpMrrepHbix cxeM 3aTeM 
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pa3AenflK>TCfl Ha AncfrcfcepeHLiL/ianbHyK) napy cumanoB MDDI_DataO+, MDDI_DataO- n 
MDDI_Stb+, MDDI_Stb- cooTBeTCTBeHHO, wcnonb3yfl Asa An<t>4)epeHi4ManbHbix ni/meiiHbix 
ApaMBepa 4108 i/i 4110 (pe>KMM HanpaweHi/m). BeHTi/mb, cxeivia mjim nori/HecKnfi oneivieHT 41 12 
i/iCKnK>HaK>Lnero HE-I/IJIM (XNOR) CTpeivm bxoasmm noACoeAHHeH aj~ih npweivia Data m BbixoAHbix 
cumanoB oSomx TpurrepoB i/i reHepupyeT bwxoahom CMman, KOTopbiM o6ecneHMBaeT bboa 
AaHHbix Rnn BToporo Tpi/irrepa, KOTopbiM, b cboio onepeAb, reHepupyeT ci/imanbi MDDI_Stb+, 
MDDI_Stb-. flna yAo6cTBa BeHTi/inb i/iCKmonaiOLAee HE-1/IJ1H i/nvieeT Kpy>KOK MHBepTMpoBaHMa, 
pacnono>KeHHbiM nnn MHAMKaMMM Toro, hto oh AewcTBi/iTenbHO MHBepTkipyeT BbixoAHOfi ci/iman Q 
Tpwrrepa, KOTopbiM reHepupyeT CTpo6-cnman. 

B npi/ieMHOM nacTM 4120 Ha c|Dnr.41 cnmanbi MDDI_DataO+, MDDIJDataO- h MDDI_Stb+, 
MDDI_Stb- npnHMMaK)TC5q Ka>KAbiM H3 AByx AncjDc|DepeHi4MaribHbix nMHePiHbix npneMHMKOB 4122 v\ 
4124, KOTopbie reHepupyeT OAHHOHHbie BbixoAHbie cumaribi 1/13 A^cfxjDepeHMi/ianbHbix ci/imanoB. 
BbixoAHbie cumaribi yciini/iTeneM 3aTeivi noAaiOTCfl Ha Ka>KAbiM bxoa BeHTun^, cxeMbi nnn 
non/inecKoro oneivieHTa 4126 ncKJiK)HaK)LJ4ero HJ1H c Rsywn BxoAaivin, kotophm Bbipa6aTbiBaeT 
TaKTOBbiM cuman. TaKTOBbiii cuman ncnonb3yeTca aia 3anycKa k3>kaom m3 AByx cxeM 4128 m 
4130 TpwrrepoB D-Tnna, KOTopbie npi/iHi/iiviaiOT 3 aAe p>Ka h Hy k> KonnK) cwmana DATA nepe3 
oneivieHT 4132 3aAep>KKM, npn gtom oamh M3 hmx (4128) reHepupyeT 3HaneHMfl «0» AaHHbix n 
APyroM (4130) - 3HaneHH5q «1» AaHHbix. TaKTOBbiM cuman TaioKe MMeeT He3aBMCMMbiM BbixoA c 
norMHecKoro oneivieHTa i/iCKnK>HaK)LAee HJ1M. TaK KaK TaKTOBaa iiHcjDopMaLii/m pacnpeAenaeTCfl 
Me>KAy nnHnsiMn DATA i/i STB, HMKaKOM M3 nepexoAOB ci/imana Me>KAy cocto^hm^mm He rnvieeT 
6ojibujyK) nacTOTy, neivi nonoBWHa nacTOTbi TaKTOBbix mvinynbCOB. TaK KaK TaKTOBbie MMnynbCbi 
BOcnpon3BOA^Tca c ncnofib30BaHneM onepai_|ni/i i/iCKntonaiOLAee I/1J1I/I cumanoB DATA v\ STB, 
cucTeivia 3c}x|DeKTHBH0 BbiAep>KMBaeT ABOMHyK) BennHUHy nepeKOca Me>KAy BxoAHbiMi/i AaHHbiMM 
n TaKTOBbiMM wivinynbcaMH no cpaBHeHwo co cnynaeivi, KorAa TaKTOBbiii cuman nocbinaeTca 
HenocpeACTBeHHO no OA^napHOM BbiAeneHHofi timhum AaHHbix. 

Cumaribi nap MDDI Data, MDDI_Stb+ i/i MDDI_Stb- pa6oTaK)T b An4>4)epeHi4naJibHOM 
pe>KMMe, hto6h MaKCHMM3npoBaTb 3au4HLAeHHOCTb ot OTpni4aTeribHoro B03AeMCTBnsq Luyivia. 
Ka>KAasq Anc|DclDepeHL(ManbHasi napa 3aBepujaeTCfl napannenbHofi cornacoBaHHofi Harpy3KOM c 
xapaKTepi/iCTi/iHecKMM conpoTi/iBneHneM Ka6ena i/mi/i npOBOAHi/iKa, i/icnonb3yei\/ioro p,r\n 
nepecbiriKM cumanoB. KaK npaBwno, Bee napanneribHbie cornacoBaHHbie Harpy3KM HaxoAflTca b 
ycTpOMCTBe KfineHTa. OHa HaxoAHTca okojio A^cjDclDepeHLji/ianbHoro npi/ieMHHKa p,nn npaivioro 
TpacjDMKa (AaHHbix, nocbinaeivibix ot xocTa Kni/ieHTy), ho OHa HaxoAHTca Ha B036y>KAaK}U4eivi 
KOHi^e KaGena, hum APyrux npoBOAHMKOB, mjim oneivieHTOB nepecbiriKM Rnn o6paTHoro TpacjDMKa 
(AaHHbix, nocbinaeMbix ot Kni/ieHTa xocTy). flnsq o6paTHoro TpacjDi/iKa cuman B036y>KAaeTca 
Kni/ieHTOM, OTpa>KaeTCsi BbicoKOHMneAaHCHbiM npi/ieis/iHi/iKOM Ha xocTe m 3aBepiuaeTC^ 
cornacoBaHHOki Harpy3KOM Ha Kni/ieHTe. KaK onucaHO b aPVOm MecTe, o6paTHbie AaHHbie v\nv\ 
AaHHbie no o6paTHOM nnHMM nepeAanw AaHHbix MoryT nepecbinaTbcsi v\nv\ nocbinaTbcsq co 
ckopoct5imm nepeAann AaHHbix, GonbLuefi neivi oGpaTHasi BenMHUHa 33a©P>kkm Ha ABOMHoe 
npoxo>KAeHMe b KaGene. npOBOAHMKi/i v\nv\ cnmanbi MDDI_Stb+ i/i MDDI_Stb- B036y>KAaK)TC5q 

TOnbKO XOCTOM. 

Ha cf)Mr.42 noKa3aHa nprnviepHa^ KOHctDMrypaqMSR oneivieHTOB, ncnonb3yeivibix a^^ BbmonHeHM5i 
ApaMBepoB, npi/ieis/iHi/iKOB m cornacoBaHHbix Harpy30K a^^ nepecbinKM cwrHanoB KaK nacTM 
MHTepcjDeMca LJMMfl M3o6peTeHn?i. 3tot npniviepHbiii nHTepcjDeMC ncnonb3yeT CHMTbiBaHMe 
HH3Koro Hanpa>KeHM5q, b AaHHOM cnynae 200 mB, c nepenaAaMM molahoctm MeHee 1 BonbTa m 
ManbiM noTpeGneHneivi molahoctm. flpa^Bep k3>kaom cwmanbHOM napbi nivieeT bhxoa 
AncjDC^epeHquanbHoro TOKa. npn npweivie naKeTOB L(l/IMfl napbi MDDI_Data m MDDI_Stb 
ncnonb3yK)T o6bHHbiM AncjDcjDepeHLJiManbHbiPi npneiviHMK c noporoM A^cjDcjDepeHMnanbHoro 
Hanpa>KeHna b Hynb BonbT. B coctohhi/ih «cn5qnKM» BbixoAbi ApaMBepa BbiKmonaiOTCfl, m 
pe3MCTopbi napannenbHOM cornacoBaHHOM Harpy3KM noHM>KaK)T AncjDcjDepeHquanbHoe 
Hanpa>KeHne Ha k3>kaom cnmanbHOM nape ao Hynsq BonbT. Bo Bpeivi^ «cn5qnKM» cneqwanbHbiM 
npneiviHMK Ha nape MDDI_Data0 MMeeT nopor BxoAHoro AH ( t )( t )e P eH M |/| anbHoro Hanp^eHnsq 
CMeLiieHM^, paBHbiM nono>KMTenbHbiM 125 mB, kotopnm Bbi3biBaeT MHTepnpeTnpoBaHne 
nnHeMHbiM npi/ieMHMKOM b coctohhhi/i «cnsqHKM» HeB036y>KAeHH0M curHanbHOM napbi b KanecTBe 
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ypoBi-m nornnecKoro Hyrm. 

flnc|Dc|DepeHL|ManbHoe Hanps™<eHne flnc(Dc(Dep6Hi4ManbHOM napbi onpeAermeTca KaK pa3HOCTb 
Hanpa>KeHMq nonowi/iTenbHoro (+) cumana Mi/myc HanpflweHiie OTpi/iMaTexibHoro (-) cumana. 
Ha3BaHna oimariOB Ancj3c|3epeHi4naribHOM napbi OKaHHMBaeTca nnn «+», hjih «-», kotophm 
yKa3biBaeT nono>KHTenbHbM mjim OTpuMaTenbHbiM cuman napbi cooTBeTCTBeHHO. Bnxoahoii tok 
Apaiteepa Anc|Dc(DepeHi4ManbHOM napbi onpeAermeTC* KaK tok, BbueKaKDini/iM M3 nono>KHTenbHoro 
(+) BbixoAa- Tok, npoxoA^Li^MM nepe3 OTpMMaTeribHbiM (-) bnxoa A^cjDcjDepeHMi/ianbHoro ApaPiBepa 
BcerAa paBeH no BennHi/me, ho npoTWBononoweH no HanpaBnem/iK) no cpaBHeHHK) c tokom, 
npoxoA^LMUM nepe3 nono>KMTenbHbiii (+) bnxoa 3toi~o >Ke AHCfrcfrepeHiji/iaribHoro ApafiBepa. 

HHorAa xoct i/ini/i KJineHT OAHOBpeMeHHO B036y>KAaK)T AMc|Dc|DepeHi4ManbHyK) napy ypoBHeM 
nori/inecKOM eAHHi/ii4bi nni/i ypoBHeM non/NecKoro Hyrm, htoGw rapaHTwpoBaTb AeMCTBMTeribHbM 
nori/inecKUM ypoBeHb Ha nape, KorAa HanpaBneHi/ie noTOKa AaHHbix n3MeHfleTca (ot xocia k 
KJineHTy mjim ot KnueHTa k xocTy). flnana30H BbixoAHoro HanpsroeHi/m m BbixoAHbie TexHi/inecKHe 
AaHHbie Bee >Ke BbinormfliOTCfl c OAHOBpeMeHHO B036y>KAaeMbiMi/i BbixoAaMi/i, B036y>KAaeMbiMi/i 
AO OAHHaKOBoro jiornnecKoro ypoBHa. B HeKOTopbix cucTeiviax mo>k6t 6biTb Heo6xoAHMbiM 
B036y>KAaTb HeGoribLuoii tok b cornacoBaHHOM A^cfrcfrepeHMi/iaribHoii nape a^h C03AaHna 
He6oj~ibi_uoro HanpaweHHa CMemeHi/m b HeKOTopbie MOMeHTbi BpeMeHM bo Bpeivia «cnsiHKM» n 
KorAa ni/mi/m nepeAanM AaHHbix npo6y>KAaeTca 1/13 cocTOHHi/m «cnaHKn». B HeKOTopbix cnTyai4kmx 
BKfiKDHeHHbie Menu CMeu^ns TOKa CMemeHM^ B036y>KAaK)T ypOBHM TOKa, ynoMMHaeMbie KaK: 
'ESD-and-Rx - BHyTpeHHMM ahoa Rnn 33114 i/iTbi ot oneKTpocTaTMHecKoro pa3paAa (3CP) M bxoa 
Anc]Dct)epeHi4MajibHoro npweMHi/iKa, npwneM o6bNHO lESD-and-Rx< 1 mkA; 

'tx-hi-z - BbixoA Ancj3ct)epeHi4MajibHoro ApaMBepa b BbicoKOMMneAaHCHOM coctoahi/ih, npi/meM 

06bNH0 lr x -Hi-Z< 1 MK Ai H Uxternal-ESD " yTeHKa Hepe3 BHeiUHMe AHOAbl 3aU4MTbl OT 3CP, npi/iHeM 
06bNHO lexternal-ESD < 3 MKA. 

Ka>KAbiM M3 3thx tokob yTeMKM i/i3o6pa>KeH Ha cJdmt.47. I_|enn noBbiLueHMs HanpaweHi/ifl m 
noHM>KeHnsq Hanp^>KeHna Aon>KHbi AOCTiiraTb MMHMManbHoro A^c|Dc|DepeHL\nanbHoro Hanpa>KeHi/m 
npn ycnoBMsix vTenKM HanxyALiiero cnyMaa, onwcaHHbix Bbiiue, KorAa Bee nponcxoA^T 
OAHOBpeMeHHO. 06u_\asq yTeHKa cocTaBrmeT < 4 mkA Ana BHyTpeHHero pe>KMMa 6e3 BHeujHi/ix 
Ahoaob 3aLqnTbi ot 3CP m < 10 mkA rhk BHeiuHero pe>KMMa c BHeixiHeM 3aLqnToii ot 3CP. 

3neKTpnHecKne napaivieTpbi v\ xapaKTepucTMKM A^cMDepeHqwaribHbix ni/iHei/iHbix ApaMBepoB v\ 
nnHefiHbix npneiviHMKOB onucbiBaKDTca aj~i* OAHoro npniviepHoro BapnaHTa ocyiAecTBneHkm b 
Ta6nnqax Vlla-Vlld. B cj3yHKi_\noHanbHOM OTHOiueHMM ApaMBep nepecbinaeT nornnecKHM ypoBeHb 
Ha BxoAe HenocpeACTBeHHO Ha nono>KMTenbHbiM BbixoA, n o6paTHbiM nornnecKUM ypoBeHb 
BxoAa - Ha OTpni^aTejibHbiM BbixoA- 3aAep>KKa ot BxoAa ao bhxoaob xopoiuo cornacoBaHa c 
AncjDcjDepeHqMajibHOM nnHnePi, KOTopaa B036y>KAaeTC5i A^c|Dc|DepeHL\nanbHO. B 6oribLUMHCTBe 
peann3ai_inax nepenaA Hanpa>KeHM5i Ha BbixoAax MeHbiue nepenaAa Ha BxoAe Rnn MMHMMM3aL\MM 
noTpeGnaeMOM moll^hoctm h oneKTpoiviarHMTHbix M3JiyHeHMM. B oahom BapwaHTe ocyu_iecTBJieHHfi 
MMHMMaribHbiki nepenaA Hanpa>KeHM5q cocTaBJiaeT npniviepHO 0,5 B. OAnaKO MoryT 
i/icnorib30BaTbCfl APyrwe 3HaneHH5q, hto aoji>kho 6biTb M3BecTHO cnei_\nanMCTaM b AaHHOM 
oGnacTn TexHMKM, m b HeKOTopbix BapnaHTax ocyLAecTBneHna M3o6peTaTenn npeAnoriaraK)T 
MeHbuiee 3HaneHne b 3aBMCMM0CTM ot KOHCTpyKTHBHbix orpaHMneHMM. 

flnc|Dc|DepeHL|ManbHbie nMHeMHbie npneiviHMKM nis/ieK)T Te >Ke xapaKTepucTMKM, hto m 
BbicoKOCKopocTHOM KOMnapaTop Hanpa>KeHM5q. Ha cjDnr.41 bxoaom 6e3 Kpy>KOHKa ^BJiaeTca 
nono>KMTenbHbm bxoa m bxoaom c Kpy>KOHKOM ^BJiaeTca OTpnqaTeribHbiki bxoa- Ha BbixoAe 
n p m cyTCTByeT norMnecKaa eAUHMqa, ecjin: (Vinput+)-(Vinput-) Gonbuie Hynsq. flpyrow nyTb 
onucaHna - 3to A^4>c|DepeHqManbHbiM ycnnnTerib c oneHb GoribLuuM (cjDaKTMHecKM GecKOHenHbiM) 
KoocjDc|DHL|i/ieHTOM ycMneHMP, npuneM BbixoAHOM curHan orpaHi/iHMBaeTca Ha ypoBH^x 
Hanpa>KeHMa nornnecKoro Out 



riepeKOC 3aAep>KKM Me>KAy AnctDcjDepeHquaribHbiMn napaMM Aon>KeH MMHMMM3MpoBaTbca {\r\9\ 
p aGoTbi AHfrcfrepeHi-iHanbHOM cucTeMbi nepeAanM c HaMBbicmeM noTeHi4naribHoPi CKopocTbK). 





Ta6riML|a Vila 










3/ieKTpnHecKne cneuncpMKauMii nepeflaTHMKa xocia 


napaivieTp 


OnucaHne 


Muh. 


MaKC. 


Eam 

HMI^bl 
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5 



^output- RsnQS 


flonycTWMbiiJi flnana30H BbixoflHoro HanpaweHMfl flpaiiBepa xocTa OTHOci/iTenbHO 3a3eMJieHna xocTa 


0,35 


1,60 


B 


IOD+ 


Tok BbicoKoro ypoBHfi flucpcpepeHMnaribHoro BbixoAa Apai^Bepa, cooTBeTCTByromuM ypoBHto JiornnecKOM 
GflMHML|bi (npi/i B036y>KfleHHM comacoBaHHOM ni/iHMM nepeflann) 


2,5 


4,5 


mA 


lOD- 


Tok HM3Koro ypoBHH AncpcpepeHL|MaribHoro BbixoAa ApaMBepa, cooTBeTCTByio u\i/\ \a ypoBHto JiornnecKoro \\yr\n 
(npi/i B036y>KA6Hiin comacoBaHHOM j~ii/ihmi/i nepeAa'-in) 


-4,5 


-2,5 


mA 


TRise-Fall 


Bpeivia HapacTaHna n cnaAa (Me>KAy 20% m 80% aivinjiMTyAaiviM) BbixoAa Apa^Bepa, M3MepeHHoe b 
AncpcpepeHL(MajibHOM pe>KMMe 


425 


npnM.1 


nc 


Tskew-pair 


riepeKoc Me>KAy nono>KMTenbHbiM n orpnqaTenbHbiM BbixoAaivin oahom m tom we AMCpcpepeHL^anbHOM napbi 
(nepeKoc BHyTpn napbi) 




125 


nc 


T Differen-tial- 
Skew 


riMKOBbiM nepeKoc 3aflep>KKM Me>KAy oahom AHcpcpepeHi_|naribHOM napofi v\ n\o6oti Apyrow AncpcpepeHL^MajibHOM 
napofi 




Cm. 

BblLUe 


nc 


T A 


flpo>KaHMe, rpaHMi^a GuTa OTHOcnTe/ibHO nepeceneHMH qeHTpa 


0 


Tb-283 


nc 


Tb-tpo-drvr 


flpoxaHMe, rpaHnqa 6nTa OTHOCMTe/ibHO MMHMMajibHoro BbixoflHoro ypoBHfl 


0 


Cm. 

BblLUe 


nc 



ripHMenaHMe 1: MaKCMManbHoe Bpeivm HapacTam/m v\ cnaAa cocTaBJiaeT i/inw 30% m-rrepBana 



Ta6jini4a Vllb 

SneKTpMHecKne cneLjucpMKaLjuM nepeAaTHMKa K/weHTa 


riapaMeTp 


OnwcaHne 


Mmh. 


MaKC. 


Eam 
Hnqbi 


^output- 
Range-Ext 


flonycTMMbiM Anana30H BbixoAHoro Hanpa>KeHMfi Apawsepa KJii/ieHTa OTHOCMTenbHO 3a3eMneHMfi Kni/ieHTa 

(BHeUJHMM pe>KMM) 


0 


1,25 


B 


^output- 
Range-lnt 


flonycTMMbiii AMana30H BbixoAHoro HanpqweHMH Apai/iBepa KJii/ieHTa OTHOcnTejibHO 3a3eMneHM« KJineHTa 
(BHyTpeHHMM pe>KMM) 


0,35 


1,60 


B 


IOD+ 


Tok BbicoKoro ypoBHH AncpcpepeHMnanbHoro BbixoAa ApatiBepa, cooTBeTCTBy ho usy\ \a ypoBHio norMHecKoi/i eAMHML|bi 
(npn B036y>KAeHMM OKBMBaneHTa i_|enew noBbiLueHwa Hanpa>KeHHfi n noHnxeHna Hanpa>KeHMfl, KOTopbie 
cyLqecTByioT Ha xocTe h Kni/ieHTe) 


2,5 


4,5 


mA 


lOD- 


Tok HM3Koro ypoBHq AncpcpepeHL|nanbHoro BbixoAa Apa^sepa, cooTBeTCTByK)Lnni/i ypoBHK) nornnecKoro Hyrifi (npn 
B036y>KAeHMM SKBMBaneHTa Ljeneui noBbiLueHna HanpaxeHMH n noHMweHMfl HanpaweHMfl, KOTopbie cymecTByroT Ha 
xocTe m KiineHTe) 


-4,5 


-2,5 


mA 


TRise-Fall 


BpeM« HapacTaHM« n cnaAa (Me>KAy 20% n 80% aMnnHTyAaivin) BbixoAa ApafiBepa, n3MepeHHoe b 
AncpcpepeHqMajibHOM pe>KMMe 


425 


ripnM.1 


nc 


Tskew-pair 


nepeKoc Me>KAy nojioKMTe/ibHbiM n OTpMi_|aTeribHbiM BbixoAaMM oahow m tom >Ke AHCpcpepeHL^anbHoi/i napbi 
(nepeKoc BHyrpn napbi) 




125 


nc 


TDifferen- 
tial-Skew 


n i/iKOBbii/i nepeKoc 3aAep>KKH Me>KAy oflHoii A^tpepeHM^anbH 01 * napofi i/i n\oGov\ Apyroui AncpcpepeHqi/iajibHoi/i 
napoi/i 




Cm. 

BblLUe 


nc 


T A 


flpoKaHne, rpaHMqa 6nTa OTHOCMTenbHo nepeceneHMfl qeHTpa 




Tb-283 


nc 


TB-TP4- 

DRVR 


flpo>KaHne, rpaHnqa 6nTa OTHOCMTenbHO MUHMManbHoro BbixoAHoro ypoBHfl 




Cm. 

BblLUe 


nc 


npuMenaHne 1 : MaKcuwajibHoe BpeMfl HapacTaHna m cnaAa cocTaBJiaeT 30% HHTepBana nepeAann OAHoro 6ma no oahom AwcpcpepeHUMaribHOM nape 

1/1 J1 1/1 100 HC, HTO MeHbLUe. 



15 



20 



25 



30 



Ta6nnija VI Ic 

3jieKTpnHecKne cneLin43HKai4MM npkieMHUKa KJiMeHTa 


riapaMeTp 


OnucaHne 


Mmh. 


Tun 


MaKC. 


Eam 

HML4bl 


V| T+ 


rioporoBoe HanpaxeHLie BbicoKoro ypoBHH AncpcpepeHquaribHoro BXOAa npneMHUKa. BbiLue aToro 
AncpcpepeHLjuanbHoro Hanpa>KeHH$q bxoahom curHan i/iHTepnpeTi/ipyeTca KaKypoBeHb nornHecKOM eflUHMUbi. 




0 


50 


MB 


V| T - 


rioporoBoe HanpaxeHne HH3Koro ypoBH« AncpcpepeHU(MaribHoro BXOAa npneMHi/ixa. Hn>Ke 3Toro 
AMCpcpepeHMnanbHoro HanpaxeHUjq bxoahom curHan MHTepnpeTupyeTCfi KaK ypoBeHb non/iMecKoro Hyna. 


-50 


0 




MB 


V| T+ 


rioporoBoe Hanp«>KeHMe BbicoKoro ypoBHfl AncpcpepeHquaribHoro BXOAa npneMHUKa (cMemeHHoe aha 
npo6y>KAeHmq M3 «cnfi4KM»). BbiLue SToro AncpcpepeHi^naribHoro HanpfUKeHUH bxoahom curHaji 
MHTepnpeTupyeTCfi KaK ypoBeHb JiorMHecKow eAUHwqbi. 




125 


175 


MB 


V| T - 


rioporoBoe HanpaxeHne HH3Koro ypoBHfl AMCpcpepeHMnaribHoro BXOAa npneMHUKa (cMemeHHoe AJifl 
npo6y>KAeHM$q M3 «cnfiHKM»). Hn>Ke aroro AncpcpepeHLjuaribHoro HanpaxeHMfi bxoahom curHan 
MHTepnpeTupyeTca KaK ypoBeHb JiornnecKoro Hyn«. 


75 


125 




mB 


^Input-Range 


flonycTMMbiM Anana30H BXOAHoro Hanpn>KeHMfl npneMHUKa OTHOCMTenbHO 3a3eMneHnq KnueHTa. 


0 




1,65 


B 


R term 


3Ha>-ieHMe conpoTMBneHMq napanneribHOM cornacoBaHHOw Harpy3KM 


98 


100 


102 


Om 


■in 


BXOAHOil TOK yTeHKi/i 


-10 




10 


mkA 




EMKOCTb KOHTaKTHOM njioLnaAKM OTHOci/iTeribHO 3a3eMJieHnq KnueHTa (ripi/iM. 1) 






5 


nct> 


Cdiff 


EMKocTb Me>KAy AByivm curHanaMM AncpcpepeHLjuaribHOM napu (ripuM. 1) 






1 


n<$ 


Tskew-pair- 
INT 


nepeKoc, Bbi3BaHHbm AncpcpepeHL|MaribHbiM npi/ieMHi/iKOM Me>KAy nono>KMTeribHbiM n OTpuL^aTeribHbiM 
BXOAa mh AncpcpepeHquaribHoro npneMHWKa stom >Ke AncpcpepeHL^ManbHOM napbi (nepeKoc BHyTpn napbi). 
BHyrpeHHMM pe>KMM 






250 


nc 


Tskew-pair- 
EXT 


nepeKoc BHyTpi/i napbi, BHeLUHi/iM pe>Ki/iM 






50 


nc 



35 



40 



45 



50 
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25 



30 



T 

Differential- 
Skew 


riMKOBbiui nepeKoc 3aflep>KKH Me>Kfly oahom flucpcpepeHqua/ibHOM napow h nfo6ow Apyrow 
flMcpcpepeHLjuajibHOM napow 






Cm. 

BblLUe 


nc 


T A 


flpoxaHne, rpaHnqa 61/iTa OTHOcnTejibHO nepeceneHUH i^eHTpa 






Tb-38,5 


nc 


Tb-TP4- 
RCVR-INT 


flpo>KaHMe, rpaHnqa6nTa OTHOCMTe/ibHO MHHHManbHoro BxoflHoro ypoBi-m (BHyTpeHHuii pe>KHM) 


0 




Cm. 
BbiLue 


nc 


TB-TP4- 
RCVR-EXT 


flpoxaHne, rpaHMU|a 6nTa OTHOCMTe/ibHO MMHUManbHoro BxoflHoro ypoBi-m (B Hew hum pe>KHM) 


0 




Cm. 

BblLUe 


nc 




TaSnwua VI Id 

3jiein-pumecKiie cnei_\M dp 1/110141/111 npneMHWKa xocts 


napaweTp 


OnucaHkie 


Mwh. 


Tun. 


MaKC. 


Eau 

HWLjbl 


V| T+ 


noporoBoe Hanpawei-ine BbicoKoro ypoBhm flucpcpepeHi^najibHoro Bxofla npneMHUKa (HecMemoHHoe). BbiLue 
aToro flncp(t)epeHL4Majibnoro Hanpfl>KeHHfl bxoahom cumaji MHTepnpeTMpyeTca KaK ypoBeHb JiornnecKOM 

eAMHMLjbl. 




0 


50 


mB 


V| T - 


noporoBoe Hanpa>KeHne HH3Koro ypoBHH flucpcpepeHquanbHoro BXOAa npweMHWKa (HecMemeHHoe). Hn>Ke 
3Toro flncp(jDepeHL|Majibnoro Hanpn>i<eHna bxoahom cumari WHTepnpeTwpyeTCfi i<ai< ypoBeHb nomHecKoro 
Hy/ia. 


-50 


0 




mB 


V|T+ 


noporoBoe Hanpa>KeHne BbicoKoro ypoBhm flucpcpepeHi^nanbHoro Bxofla npneMHMKa (ciyiemeHHoe fl/iq 
npoSy^eHMfl M3 «cnflHKi/i»). BbiLue SToroflncpcpepeHqHanbHoro Hanpa>KeHHfl bxoahom cumaji 
MHTepnpeTupyeTca KaK ypoBeHb Jion/mecKoi/i eAHHML|bi. 




125 


175 


mB 


V| T - 


noporoBoe Hanpa>KeHL/ie HH3Koro ypoBHfl AncpcfjepeHquanbHoro BXOAa npweMHWKa (cMemeHHoe ppa 
npo6y>KAeHMfl M3 «cn«HKM»). Hn>Ke aroro AncpcpepeHi^nanbHoro HanpflweHna bxoahom curHa/i 
MHTepnpeTupyeTCfl KaK ypoBeHb JiorwHecKoro Hyrm. 


75 


125 




mB 


V| n put-Range 


flonycTMMbiw Anana30H BXOAHoro Hanpflwemifl npweMHWKa OTHOCMTejibHO 3a3eMJieHwn xocTa. 


0 




1,65 


b 


I in 


Bxoahom tok yTeHKM (ncKnioHaa CMeu\eH\A9\ npn «cnf>HKe») 


-10 




10 


mkA 


Cpad 


EMKOCTb KOHTaKTHOM nJlOIHaAKM OTHOCMTe/lbHO 3a3eMJieHWfl XOCTa 






5 


n<t> 


Cdiff 


EMKocTb Me>KAy AByivm cnmajiaMn A^cpcpepeHL|wajibi-iow napbi 






1 


ncp 


Tskew-pair 


nepeKoc, Bbi3BaHHbiM AncpcpepeHquajibHbiM npweMHi/iKOM Me>KAy nono>KMTejibHbiM h OTpwu:aTejibHbiM 
BXOAaMii AncpcpepeHqua/ibHoro npweMHi/iKa oahom \a tow >Ke AwcpcpepeHL|wa.nbHow napbi (nepeKoc BHyTpw 
napbi). 






250 


nc 


Tskew-pair- 
EXT 


nepeKoc BHyTpw napbi, BHewHww pe>KHM 






50 


nc 


T A 


flpo>KaHMe, rpaHnqa 6wTa OTHoewTenbHO nepeceneHwa neHTpa 






Tb-38,5 


nc 


Tb-tpo- 

RCVR-INT 


flpowaHwe, rpaHnqa 6wTa OTHoewTenbHO MWHWManbHoro BbixoAHoro ypoBi-m (BHewHww pewwivi) 






Cm. 

BblLUe 


nc 


Tb-TPO- 
RCVR-EXT 


flpo>KaHne, rpaHwqa 6wTa OTHoewTenbHO MWHWManbHoro BbixoAHoro ypc-Bi-m (BHewHww pe>KWM) 






Cm. 

BblLUe 


nc 



Ha cjDnr.42 KOHTponnep 4202 xocts i/i KOHTponnep 4204 KnueHTa i/inw flMcnnesq noi<a3aHbi 
nepecbinaK)LqMMM naKe™ no jimhum 4206 o6ivieHa AaHHbiMM. KOHTponnep xocTa i/icnonb3yeT 

35 rpynny M3 Tpex flpaMBepoB 4210, 4212 n 4214 Ana npweivia cwmanoB DATA v\ STB xocTa, 
noAJiewami/ix nepecbime, a TaioKe Ana npweivia cumanoB DATA KnueHTa, noAnewaLnwx 
nepecbiriKe, b to Bpeivm KaK Kni/ieHT ncnorib3yeT Tpn Apa^Bepa 4230, 4232 m 4234. flpafiBep, 
OTBeTCTBeHHbiM 3a npoxo>KAOHMe CMmana DATA (4212) xocTa, ncnorib3yeT bxoa curHana 
BKntoneHMa p,nn aKTHBM3ai_\nM nnHi/iM oGivieHa AaHHbiMM b ochobhom ToribKO TorAa, KorAa 

40 Tpe6yeTca nepecbiriKa c xocTa Ha KnueHT. TaK KaK caiman STB cjDOpMMpyeTca KaK nacTb 

nepecbinKM flaHHbix, to A^a OToro Apa^Bepa (4212) He ncnonb3yeTca AononHi/iTenbHbiM cuman 
BKnKDHeHna. Bxoah Ka>KAoro npi/ieMHMKa (4132, 4230) DATA m STB KnweHTa v\Me\OJ MMneAaHCbi 
Mnn pe3MCTopbi 4218 m 4220 cornacoBaHHOM Harpy3KM, cooTBeTCTBeHHO ycTaHOBneHHbie 
napannenbHO mm. flpaMBep 4234 b KOHTponnepe KniieHTa ncnonb3yeTca a™ noAroTOBKi/i 

45 cumanoB A^HHbix, nepecbinaeMbix c KnweHTa Ha xoct, rAe Apa^sep 4214 Ha bxoahom CTopoHe 
o6pa6aTbiBaeT AaHHbie. 

CneqManbHbie npneMHMKM (ApafiBepa) 4216 h 4236 noACoeAHHeHbi linn noAKnK)HeHbi k 
nnHi/iaM DATA m reHepwpyeT unw ncnonb3yrOT CMeLqeHMe Hanpsr>KeHi/m 125 mB, paHee 
onucaHHoe KaK nacTb ynpaBneHMa cocToaHneM «cnaHKM», onucaHHoro b APyroM MecTe. 

50 CivieLneHym Bbi3biBaK)T MHTepnpeTMpOBaHne ni/iHeMHbiMi/i npi/ieMHi/iKaiviM b cocto^hmm «cn^HKM» 
HeB036y>KABHHbix CMmanbHbix nap b KanecTBe ypoBH^ noriiHecKoro Hyna. 

BbiLiieynoMsiHyTbie Apa^Bepbi n nivineAaHCbi MoryT 6biTb BbinonHeHbi b bha© A^CKpeTHbix 
KOMnoHeHTOB Mnn KaK nacTb cxeMHoro MOAyn^, v\nv\ cneuinanM3npoBaHHOiJi MHTerpanbHOM cxeMbi 
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(cnei_|i/i3nn3MpOBaHHOM l/IC), KOTopaa cny>KMT b KanecTBe 3kohommh6Ckm 6onee acfxjDeKTi/iBHoro 
p6LU6Hi/isi KOAepa mjim AeKOAepa. 

JlerKO mo>kho BMAeTb, hto nuTaHne nepeAaeTcn Ha ycTpoiiCTBO Kni/iem-a, mjim AHcnnefi, ot 
ycTpOMCTBa xocTa, ncnonb3ya cwmanbi, o6o3HaneHHbie HOST_Pwr v\ HOST_Gnd, no nape 
npoBOAHMKOB. HacTb HOST_Gnd ci/imana cny>KMT b KanecTBe 6a30Boro 3a3eMneHi/m v\ 
o6paTHoro TpaKTa i/inn CHmana MCTOHHi/iKa ni/rraHi/m p,nn ycTpOMCTBa Knnem"a. Cnmaji 
HOST_Pwr cny>KMT b KanecTBe i/iCTOHHMKa ni/iTaHi/m ycTpOMCTBa KJii/iei-rra, KOTopbiM 
B036y>KAaeTca ycTpowcTBOM xocTa. B npmviepHOM KOHcj3Mrypai4Mi/i nnn npi/iMeHem/iM c hm3kmm 
noTpe6neHneivi molahoctm ydpoMCTBO KJinei-rra MOxeT noTpeGn^Tb tok ao 500 mA. Cwman 
HOST_Pwr MOxeT noAaBaTbca ot nopTaTMBHbix mctohhmkob nuTaHnsq, TaKi/ix KaK, ho He 
orpaHMHMBa^cb mmm, aKKyiviyn^TopHafl 6aTapea i/mi/i 6jiok GaTapefi MOHHO-nnTneBoro ™na, 
nocTO^HHO HaxoA^LAMMCsq b ycTpOMCTBe xocTa, n 3HaneHne ero MO>KeT HaxoAHTbca b Anana30He 
ot 3,2 ao 4,3 B OTHOCMTeribHO HOST_Gnd. 

VII. BpeMeHHbie xapaKTepucTMKn 

A. 063op 

3Tanbi i/i ypoBHM cumanoB, i/icnonb3yeMbie Arm nepexoAa b cocTOHHi/ie «cn^HKM» (He 
3anpaiuMBaeTCsi 5 He>KenaTenbHO i/inw He Tpe6yeTca o6cny>KHBaHi/ie) m oGecne^eHi/m 
o6cny>KMBaHM5q Kni/ieHTa c xocTa, v\nv\ xoctom, mjim KnueHTOM nHi/1141/ii/ipoBaHHoe, M3o6pa>KeHbi Ha 
cjDnr.43a, 43b m 43c cooTBeTCTBeHHO. Ha cjDnr.43a, 43b m 43c nepBaa nacTb M3o6pa>KeHHbix 
cumanoB noKa3biBaeT riaKeT 3aKpbiTkm jimhmm nepeAann AaHHbix, nepecbinaeivibiM c xocTa, v\ 
ni/mi/m AaHHbix 3aTeM B036y>KAaeTca cocTOHHi/ieivi non/inecKoro Hyna, ncnonb3ya 
BbicoKOMMneAaHCHyK) Ljenb CMeu4eHna. flaHHbie He nepeAaiOTca KnueHTOM hum xoctom, b 
kotopom ero APaiiBep BbiKnioneH. B Hi/i>KHeM nacTn mo>kho BMAeTb rpynny CTpo6-MMnynbcoB Ha 
jiuhmm cwmana MDDI_Stb, TaK KaK MDDI Stb aKTHBeH bo BpeMfl IHaKeTa 3aKpbiTi/m jiuhmm 
nepeAann AaHHbix. Koi~Aa otot naKeT 3aBepujaeTCfl, riorMHecKMM ypoBeHb MeHaeTCfl Ha Hyrib, 
KorAa xoct B036y>KAaeT qenb CMeLijeHi/m n non/iKy b Hyrib. 3to npeACTaBnaeT 3aBepLueHne 
nepecbiriKM nocneAHero ci/imana hjim o6cny>KHBaHi/m c xocTa m Morno npon30MTn b nio6oM 
MOMeHT BpeivieHM b npoiunoM, m oho BKJiK>HeHO p,nt] toi~o, HToGbi noKa3aTb npeALuecTBytomyK) 
npnocTaHOBKy o6cny>Ki/iBaHi/m i/i cocTOHHi/ie cumanoB nepeA HananoM o6cny>Ki/iBaHMfl. Ecjim 
noTpe6yeTC5q, to t3kom cwman MO>KeT 6biTb nocnaH npocTO p,r\9\ c6poca jimhmh o6ivieHa AaHHbiMM 
b HaAne>KaLAee cocTOHHi/ie 6e3 «M3BecTHoro» npeAwecTByiOLqero oGivieHa AaHHbiMM, 
npeAnpnH5iToro otmm ycTpOMCTBOM xocTa. 

KaK noKa3aHO Ha 4>nr.43a n onwcaHO Rnn riaKeTa 3aKpbiTi/m jimhmh nepeAann AaHHbix Bbiiue b 
coctos^hmm «cn?iHKM» c HM3KMM noTpeGfieHMeM molahoctm, ApaMBep MDDI_DataO BbiKntoneH b 
BbicoKOMMneAaHCHoe cocTOsiHMe, HanMHasq nocrie 16-ro - 48-ro i_\MKJia mjim i/nvmynbca MDDI_Stb 
nocne nocneAHero 6nTa nona Bcex Hynew b riaKeTe 3aKpbiTna ni/iHi/ii/i nepeAann AaHHbix. l\nn 
nnHMM nepeAanM AaHHbix Tnna-2, Tnna-3 v\nv\ Tnna-4 cumanbi MDDI_Data1 - MDDI_DataPwr7 
TaK>Ke nepeBOA^TCsi b BbicoKOMMneAaHCHoe cocTOs^Hne OAHOBpeivieHHO c BbiKnK)HeHMeM 
ApaMBepa MDDI_DataO. KaK onncaHO npn onpeAeneHMM nona Bcex Hynen, MDDI_Stb 
nepeKntonaeTCfl b TeneHMe 64 qkiKnoB (wni/i KaK Tpe6yeTca a^^ pa3pa6oTKM cucTeivibi) nocne 
CCB nonsq L(HK riaKeTa 3aKpbiTna nnHi/in nepeAanii AaHHbix, hto6h npeAOCTaBMTb B03MO>KHOCTb 
3aBepujMTb o6pa6oTKy KnueHTOM i/i cnoco6cTBOBaTb npaBMnbHOMy OTKnioneHHK) KOHTponnepa 
KnueHTa. Oahh i_\nKn npeACTaBn^eT co6om nepexoA c HH3Koro Ha bhcokhm ypoBeHb, 3a 
KOTopbiM cneAyeT nepexoA c BbicoKoro Ha hm3khm ypoBeHb, v\nv\ nepexoA c BbicoKoro Ha 
hh3kmm ypoBeHb, 3a KOTopbiM cneAyeT nepexoA c HM3Koro Ha bhcokhm ypoBeHb. nocne 
nocbinKM non^ Bcex Hynefi ApaiiBepbi MDDI_Stb v\ MDDI_DataO b xocTe BbiKnionaiOTCsq, m xoct 
nepexoAMT b cocTO^HMe «cnsRHKM» c hm3kmm noTpe6neHneM molahoctm. nocne HeKOToporo 
nepMOAa BpeMeHM xoct HanMHaeT nocneAOBaTenbHOCTb noBTopHoro 3anycKa ni/iHi/11/1 nepeAann 
AaHHbix, KaK noKa3aHO Ha c|DMr.43b m 43c, nocpeACTBOM BKnKDHeHM^ nMHMM nnn bhxoaob 
ApaMBepoB MDDI_DataO m MDDI_Stb, m HannHaeT nepeKnwnaTb MDDI_Stb KaK nacTb 
MHML^Mi/ipyeMoro nnn xoctom, wni/i KnueHTOM 3anpoca npo6y>KAeHnq. 

KaK noKa3aHO Ha cjDnr.43b, nocne Toro KaK npoiiAeT HeKOTopoe BpeMa c BbiKnK)HeHHbiMM 
cumanbHbiMM BbixoAaMM ApaMBepoB p,n9\ MDDMDataO m MDDI_Stb, xoct HHMi^MMpyeT 
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o6cny>KMBaHMe mjim npoGy^eHwe M3 cocTOflHMfl «cn^HKM» nocpeACTBOM bkjihdhbhm^ ero 
ApafiBepa MDDI_Stb b TeneHne nepwoAa bpbmbhm, o6o3HaneHHoro t stb _ da g ta _ enb |, b TeneHMe 
KOToporo jimhi/151 B036y>KAaeTCfl ypoBHeM nornnecKoro uynn ao Tex nop, noKa OHa He 6yAeT 
nonHOdbK) BKriK)HeHa, n 3aTeM BKJirOHeHM5i ero ApafiBepa MDDI_DataO. Xoct yAep>KMBaeT 

5 MDDI_Stb Ha ypoBHe non/inecKoro Hyrm, nocrie Toro KaK MDDI_DataO AOCTuraeT BbicoKoro 
ypoBH^ MfiM ypoBH^ norMHecKOM eAHHMi4bi, hto npoMCxoAMT nepe3 nepnoA BpeivieHM, 
o6o3HaneHHbiM t C | iGnt _ startLl p. B KOHLje nepnoAa t C | ien t_ sta rtup xoct 3aTeM nepeKnionaeT ci/iman nnn 
nnHMK) MDDI_Stb. Xoct B036y>KAaeT timhuk) MDDI_DataO bhcokmm ypoBHeM, ypoBHeM 
nori/inecKOM eAHHHi_|bi, b to Bpeivm KaK KnweHT He B036y>KAaeT MDDI_DataO b TeneHne nepi/iOAa, 

10 o6o3HaneHHoro t restart . high , m 3aTeM B036y>KAaeT jimhuk) MDDI_DataO hm3kmm ypOBHeis/i, i/inn 
ypoBHeM norMHecKoro Hyna b TeneHi/ie nepwoAa, o6o3HaneHHoro t restart .| OW . nocne OToro 
HaHMHaeTca nepBbiki npqMOM TpacjDMK c riaKeTa 3aronoBKa noAKaApa m 3aTeM nepecbinaiOTCfl 
naKeTbi npaivioro TpacjDMKa. Ci/iman MDDI_Stb ABnaeTCfl aKTMBHbiM bo Bpeivm nepnoAa t res tart-iow 
m nocneAyK)LMero riaKeTa 3aronoBKa noAKaApa. 

15 KaK noKa3aHO Ha cjDnr.43c, nocne Toro KaK npoMAeT HeKOTopoe Bpeivm c BbiKmoneHHbiM 

cumaribHbiM BbixoAOM ot ApafiBepoB nnn MDDI_DataO i/i MDDI_Stb, Kni/ieHT nHni4i/mpyeT 3anpoc 
Ha o6cny>KHBaHMe nnn npo6y>KAeHne M3 coctohhha «cnaHKn» nocpeACTBOM BKmoneHi/m 
CMeixieHMsi b npi/iBMHi/iKS MfiM bnxoahom CMmane MDDIStb b TeneHMe nepnoAa BpeivieHi/i, 
o6o3HaneHHoro t stb _ dagta _ enb |, KaK oni/icaHO BbiLue, ao Toro KaK xoct bkjikdhht cbom ApafiBep 

20 MDDI_Stb. 3aTeM KnweHT bkji lonaeT cbom APawBep MDDIDataO b TeneHi/ie nepwoAa BpeMeHM, 
o6o3HaneHHoro t host . detect , bo Bpeivm KOToporo jimhuk B036y>KAaeTCfl ypoBHeM nornnecKoro 
Hyna, ao Toro KaK xoct HanHeT nepeKnioneHi/ie MDDI Stb. 

npoxoAMT mjim MO>KeT noTpeGoBaTbca HeKOTopoe Koni/NecTBO BpeivieHM, nepeA TeM KaK xoct 
o6Hapy>KHT 3anpoc bo Bpeivm t^-detect, nocne KOToporo xoct OTBenaeT yAepwaHi/ieM MDDI Stb 

25 Ha ypoBHe nornnecKoro Hyna b TeneHkie nepi/iOAa, o6o3HaneHHoro t stb . startup , ao Toro KaK xoct 
HanHeT nepeKfiK)HeHMe MDDI Stb nocneAOBaTeribHOCTbK) 3anycKa jimhum nepeAani/i AaHHbix 
nocpeACTBOM B036y>KAeHHfl MDDI DataO ypoBHeM norMHecKOM eAUHMMbi mjim bhcokmm ypoBHeM 
b TeneHMe nepnoAa t restart . high . KorAa KrineHT pacno3HaeT nepBbiPi nivinynbc Ha MDDI_Stb, oh 
BbiKJiKDHaeT CMemeHMe Ha CBoeivi npweiviHHKe MDDI_Stb. Kni/ieHT npoAon>KaeT B036y>KAaTb 

30 MDDI DataO ypoBHeM jiornnecKOM eAHHHLjbi b Te^eHne nepwoAa, o6o3HaHeHHoro t C | ient . detect , ao 
Tex nop noKa oh He o6Hapy>KMT, hto xoct B036y>KAaeT jimhmk). B otot MOivieHT Kni/iem - 
npeKpamaeT ycTaHOBneHne 3anpoca n BbiKmonaeT cbom ApafiBep MDDI_DataO, TaK hto 
BbixoAHOii CMrHari c KnueHTa nepexoAUT CHOBa Ha ypoBeHb non/inecKoro Hyna, i/i xoct 
B036y>KAaeT MDDI_DataO. KaK n paHbuie, xoct npoAon>KaeT B036y>KAaTb MDDI_DataO ypoBHeM 

35 nori/inecKOM eAUHMqbi b TeneHi/ie nepnoAa t restart „ high i/i 3aTeM B036y>KAaeT jimhmk) MDDI_DataO 
hh3kmm ypoBHeM b TeneHi/ie nepi/iOAa t restart _| OW , nocne KOToporo HannHaeTca nepBbiM npaivioi/i 
TpacjDMK c riaKeTa 3aronoBKa noAKaApa. CkirHan MDDI_Stb HBnaeTCfl aKTMBHbiM bo Bpeivi?i 
nepwoAa t restart _| OW m nocneAyK)Lqero riaKeTa 3aronoBKa noAKaApa. 

B Ta6nnqe VIII npuiBeAeHbi xapaKTepHbie BpeivieHa Mnw nepMOAbi o6pa6oTKM rhh 

40 npoAon>KMTenbHOCTM pa3nnHHbix nepnoAOB, onucaHHbix BbiLue, m 3aBMCMMOCTb c npi/iiviepHbiMn 
MMHMManbHbiMM i/i MaKCMManbHbiMM CKopocTs^MM nepeAaHM AaHHbix, rAe: 

l , i~Ae Link_Data_Rate npeACTaBn^ieT co6om CKopocTb 

Llt Link Data Rate 



n epeAann 6htob oahom napbi AaHHbix. 



45 



50 



TaS/iMija VIII 


riapaMeip 


OnucaHMe 


Mmh. 


TMn. 


MaKC. 


Eau 

HHHbl 


1/tBIT-min- 

perf 


CKopocTb nepeAann flaHHbix no jiuhmm nepeflann AaHHbix Ana ycipoMCTBa c MUHMMajibHbiMn pa6oHUMM 
xa pa KTep m ctm Ka m n 


0,001 




1,1 


M6mt/c 


1/tBIT-max- 
perf 


MaKCMManbHbiM Anana30H ckopoctm nepeAa^n AaHHbix no jimhmm nepeAaMM AaHHbix A-na ycTpowcTBa, 

BH6LUHMM 


0,001 




400 


M6mt/c 


1/tBIT-max- 
perf 


MaKCMMajibHbiii Anana30H CKopocTM nepeAann ashhux no jimhmm nepeAanu AaHHbix A-na ycTpowcTBa, 
BHyrpeHHUM 


0,001 




550 


M6mt/c 




CKopocTb nepeAa^n flaHHbix no o6paTHoti jimhum nepeflaHM AaHHbix 


0,0005 




50 


M6mt/c 
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tBIT 


fljiMTenbHOCTb oflHoro 6nTa flaHHbix np^MOM jimhmh nepeflanw flaHHbix, bhgluhmm pexmvi 


2,5 




10 6 


HC 


tBIT 


flnnTeribHOCTb OflHoro 6nTa flaHHbix npaMOM jimhmm nepeflani/i flaHHbix, BHyrpeHHuii pe>KMM 


1,8 




10 6 


HC 


trestart-high 


fljiMTenbHOCTb MMnyjibca c BbicoKMM ypoBHeM noBTopHoro 3anyci<a jimhmh nepeflani/i flaHHbix xocTa 


140 


150 


160 


LJUKflOB 

Stb 


Vesta rt- low 


fljiMTenbHOCTb MMnyjibca c hm3kmm ypoBHeM noBTopHoro 3anyci<a jimhmm nepeflaHH flaHHbix xocTa 


50 


50 


50 


L|MKJ10B 

Stb 


tstb-data- 
enabl 


riocjieflOBaTenbHOCTb noBTopHoro 3anycKa jiuhmm nepeflanw flaHHbix ot nonHoro BKnioHeHHfl MDDI_Stb flo 
BKntOHeHMH MDDI_DataO 


0 






MKC 


^cl ient~st3rtup 


BpeMH, Heo6xoflMMoe xoory flrm yflep>KaHi/m MDDI_Stb Ha ypoBHe nori/NecKoro Hyrm, nocne Toro i<ai< 
MDDI_DataO flocTuraeT norunecKoro BbicoKoro ypoBHH 


200 






nc 


^host"dst©ct 


BpeMH ot Bbicoxoro ypoBHJi MDDI_DataO flo nepeKmoHeHi/m MDDI_Stb 


0 




1000 


MKC 


tclient-detect 


BpeMH, Heo6xoflMMoe KnueHTyflna o6Hapy>KeHHfl ycTpowcTBa cpa6o>-MMH xapaKTepnc"MKaMi/i 
MDDI DataO Ha non/NecKOM bwcokom ypoBHe 


60 




80 


qMKJIOB 

Stb 


tstb-startup 


BpeMH, HeoQxoflMMoe xocTy flJiH yflepwaHi/m MDDI_Stb Ha ypoBHe nornnecKoro Hyrm, nepefl TeM KaK xoct 
HaHHeT nepeKJUoneHMe MDDI_Stb 


200 






HC 



CneqHariMCTy b ashhom o6nacTM TexHMKn xopoujo i-iohatho, hto o6Li^en3BecTHbi cjDyHKi_(i/iM 
15 MHAMBMAyaribHbix oneivieHTOB, M3o6pa>KeHHbix Ha cjDnr.41 n 42, m c|Dy hkl^i/is^ aneivieHTOB Ha cJdht.42 
noATBep^aeTCsi BpeivieHHOM A^arpaMMOi/i Ha cjDnr.43a, 43b m 43c. I~Ioapo6hoctm o 
nocneAOBaTenbHbix comacoBaHHbix Harpy3Kax m pe3MCTopax coctoahma «crmHKM», KOTopbie 
noKa3aHbi Ha cjDnr.42, 6bmn onymeHbi Ha cjDnr.41, noTOMy hto 3Ta MHctDopMaqM^ Heo6^3aTenbHa 
Arm oni/icaHMH Toro, KaK Bbinormi/iTb KOAnpoBaHne Data-Strobe v\ BOCCTaHOBMTb M3 hmx 
20 TaKTOBbie MMnynbCbi. 

B. BpeiueHHbie cootholubhha AaHHbix n cTpo6-cMrHanoB Ha npflMofi jiuhmm nepeAanw 

flaHHblX 

XapaKTepMCTMKM nepeKriK)HeHM5i Arm nepecbiriKM AaHHbix no npaiviOM jimhmm nepeAanM AaHHbix 
c BbixoAa ApafiBepa xocTa npMBeAeHbi b Ta6jiMi_\e IX-1 . B Ta6nMi_\e IX npeACTaBneHa Ta6riMHHaa 

25 cjDopivia Tpe6yeMbix MMHMMyivia m MaKCMMyivia OTHOCMTenbHO TMnoBbix A^nTeribHOCTeM BpeivieHM 
Arm HeKOTopbix npoMCxoA^LMux nepexoAOB CMTHanoB. HanpMMep, ™noBaa npoAonwMTenbHOCTb 
BpeivieHM Arm nepexoAa c Hanana ao KOHqa 3HaneHMSR AaHHbix (bwboahom CMman «0» mjim 
nepexoA DataO-DataO, o6o3HaneHHbiM t tdd _ (host _ output) , paBeH t tbit , TorAa KaK MMHMManbHoe Bpeivm 
cocTaBJisqeT npwiviepHO ttbit-0,5 hc, m MaKCMMyM cocTaBrmeT npMMepHO t t bit + 0,5 hc. 

30 OTHOCMTeribHoe paccTO^HMe Me>KAy nepexoAaivm na DataO, APyrwx jimhmsix AaHHbix (DataX) m 
CTpo6-nMHM5qx (Stb) noKa3aHO Ha cjDMr.44, rAe noKa3aHbi nepexoAbi DataO - Strobe, Strobe - 
Strobe, Strobe - DataO, DataO - non-DataO, non-DataO - non-DataO, non-DataO - Strobe 
m Strobe - non-DataO, KOTopbie ynoMMHawTca KaK t tds _ (host _ output) , t tss _ (host _ output) , t tsd . (host . output) , t tddx _ 
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40 



Ta6iiML^a IX-1 


napaivieTp 


OnucaHne 


Mmh. 


Tun. 


MaKC. 


EflMHMLjbl 


ttdd-( host-output) 


nepexofl DataO - DataO 


ttbit-0,5 


ttbit 


ttbit+0,5 


HC 


ttds-( host-output) 


nepexofl DataO - Strobe 


ttbit-0,8 


ttbit 


ttbit+0,8 


HC 


ttss-(host-output) 


nepexofl Strobe - Strobe 


ttbit-0,5 


ttbit 


ttbit+0,5 


HC 


ttsd-( host-output) 


nepexofl Strobe - DataO 


ttbit-0,8 


ttbit 


ttbit+0,8 


HC 


ttd d x-( host-o utp ut) 


nepexofl DataO - non-DataO 




ttbit 




HC 


ttdxdx-(host-output) 


nepexofl non-DataO - non-DataO 


ttbit-0,5 


ttbit 


ttbit+0,5 


HC 


Vd xs-( host-output) 


nepexofl non-DataO - Strobe 




ttbit 




HC 


ttsdx-( host-output) 


nepexofl Strobe - non-DataO 




ttbit 




HC 



45 TMnoBbie BpeivieHHbie Tpe6oBaHM5i LJI/IMfl Arm BxoAa npMeMHMKa KriMeHTa Arm OAHHaKOBbix 
cumanoB, nepecbiriaiOLUMx AaHHbie no npaiviOM hmhmm nepeAanM aQhhnx, npMBeAeHbi b Ta6nML4e 
IX-2. TaK KaK onMCbiBaK)TCsq OA^HaKOBbie CMrHanbi, ho 3aAep>KaHHbie bo BpeivieHM, to He 
TpeGyeTca HOBaa 4)Mrypa MiuihocTpaqMn xapaKTepMCTMK CMmaria mjim 3HaneHH5q 
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Ta6nwi^a IX-2 


napaivieTp 


OnucaHne 


Mmh. 


Tun. 


MaKC. 


EflMHML|bl 


ttd d -(client- in put) 


nepexofl DataO - DataO 


ttbit" 1 .0 


ttbit 


ttbit+1-0 


HC 


ttds-(client-input) 


nepexofl DataO - Strobe 


ttbit-1,5 


ttbit 


ttbit+1-5 


HC 


ttss-(client-input) 


nepexofl Strobe - Strobe 


ttbit-1,0 


ttbit 


ttbit+1,0 


HC 
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ttsd-( client-input) 


rispexofl Strobe - DataO 


ttbif 1 . 5 


ttbit 


ttbit + t5 


HC 


ttddx-( host-output) 


nepexoA DataO - non-DataO 




4 bit 






ttdxdx-( host-output) 


nepexoA non-DataO - non-DataO 




ttbit 




HC 


4dxs-( host-output) 


llepexoA non-DataO - Strobe 




ttbit 




HC 


ttsdx-( host-output) 


flepexoA Strobe - non-DataO 




ttbit 




HC 



10 



15 



20 



25 



30 



Ha 4>nr.45 h 46 M3o6pa>KeHO n p i/i cy tctb m e 3aA©p>KKM b OTBeTe, KOTopaa MO>KeT HivieTb MecTO, 
KorAa xoct BbiKnionaeT hjih BKntonaeT .qpaMBep xocTa cooTBeTCTBeHHO. B cnynae xocTa, 
HanpaBnaKDLnero HeKOTopbie naKeTbi, TaKi/ie KaK riaKeT nHKancyn^qnM o6paTHofi jihhmh nepeAanii 
AaHHbix mjim riaKeT n3MepeHne 3aAep>KKn Ha ABOMHoe npoxo>KAeHMe, xoct BbiKnionaeT ni/iHefiHbM 
ApaMBep nocne nepeAani/i Tpe6yeMbix naKeTOB, t3kmx KaK naKeTbi LJUK napaivieTpoB, 
BbipaBHHBaHM5i CTpoGa h Bcex Hyneti, M3o6pa>KeHHbix Ha cjDnr.45, KOTopbie 6binn nepecnaHbi. 
OAHaKO, KaK noKa3aHO Ha cjDnr.45, cocTO^Hne jihhmm Heo6*3aTenbHO nepeKntonaeTCfl MmoBeHHO 
c «0» Ha Tpe6yeivioe 6onee BbicoKoe 3HaHeHne, xoth sto noTeHLji/ianbHO aoctm>kmmo c 
HeKOTOpbiM npncyTCTByK)LqnM ynpaBneHMeM nnn cxeMHbiivm 3neMem-aMn, ho 3aHHMaeT a™ 
OTBeTa HeKOTOpbiM nepnoA BpeivieHu, Ha3biBaeMbifi nepnoAOM 3aAep>KKn BbiKnroneHHfl ApaPiBepa 
xocTa. XoTfl oh MO>KeT npoMCxoAMTb cjDaKTMnecKM MrHOBeHHO, TaK hto otot nepnoA BpeivieHu 
6yAeT cocTaBnaTb 0 HaHOceKyHA (hc) no n poAon>KHTen bHOCTM , ho oh MOweT nerKO 
pacTAHyTbca Ha HeKOTopbifi 6onee npoAon>KHTenbHbM nepnoA, npnneivi 10 hc nBnnejcn 
Tpe6yeMOM MaKcmvianbHofi A^nTeribHOCTbK) nepnoAa, KOTopbifi nponcxoAUT b TeneHi/ie nepnoAOB 
naKeTOB 3aiij;nTHoro MHTepBana 1 nni/i PeBepcupoBaHna nepeAann 1. 

KaK noKa3aHO Ha c|Dnr.46, bmaho, hto ypoBeHb cumana npeTepneBaeT n3MeHeHne, KorAa 
flpaMBep xocTa BKntonaeTca a^h nepecbiJiKM naKeTa, TaKoro KaK riaKeT HHKancynaijHi/i o6paTHoti 
nnHMM nepeAanM AaHHbix nnn riaKeT M3MepeHne 3aAep>KKM Ha ABOfiHoe npoxo>KAeHne. B a^hhom 
cnynae nocne nepwoAOB BpeivieHu naKeTa 2>a\uy\JHOvo MHTepBana 2 mjim PeBepcwpoBaHHfl 
nepeA^HM 2 ApafiBep xocTa BKntonaeTca m HannHaeT B036y>KAaTb ypoBeHb, b a^hhom cnynae 
«0», npkineM 3to 3HaneHne npn6nn>KaeTCfl hjim AOCTwraeTca b TeneHwe nepwoAa BpeivieHu, 
Ha3biBaeivioro nepnoAOM 3aAep>KKn Ha BKmoneHi/ie ApafiBepa xocTa, KOTopbm nponcxoAHT b 
TeneHMe nepwoAa rioBTopHoro BKntoneHMfl ApafiBepa nepeA nocbinKofi nepBoro naKeTa. 

AHanorMHHbiM npoi_\ecc nponcxoAHT aj~i* ApafiBepoB m nepecbixiKu CMmanoB aj~i* ycTpOMCTBa 
KnueHTa, b A9HH0M cnynae A^cnnefl. Q5u\v\e peKOMeHAaqnn no A^nTeribHOCTM stmx nepwoAOB h 
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Ta6/iMLta X 


OnucaHwe 


Mmh. 


MaKC. 


EAHHUUbl 


3aflep>KKa Ha BbiKJifOHeHHe Apawsepa xoora 


0 


10 


HC 


3aflep>KKa Ha BKJiioMeHMe flpaiiBepa xocra 


0 


2,0 


HC 


3aAep>KKa Ha BbiKJifoneHne ApauiBepa AncrmeH 


0 


10 


HC 


3aAep>KKa Ha BKntoHeHi/ie ApafiBepa Ancnnejq 


0 


2,0 


HC 
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C. BpeMfl BKJiiOHeHi/ifl v\ BbixniOHeHMfl buxoaob xocTa m KnueHTa 

XapaKTepucTMKM nepeKniOHeHMa m OTHOCMTeribHbie BpeMeHHbie 3aBMCMMOCTM p,nn BpeivieHii 
i/ini/i onepaqnii BKnK)MeHnq m BbiKJiKJHeHna bhxoaob XocTa n KnueHTa OTHOCMTenbHO CTpyKTypbi m 
nepMOAa IHaKeTa MHKancynsiL\nM o6paTHoii nMHMM nepeAa^n AaHHbix noKa3aHbi Ha cjDnr.48. 
cDyHKi^MM \ah\a onepai^MM BbixoAa ApawBepa o6o3HanaK)TC5i KaK: t host _ enab | e a^^ bp©mohm 
BKnKDneHMsq BbixoAa XocTa, t host . disab | e Rnn BpeivieHi/i BbiKnK)MeHnq BbixoAa XocTa, t dient _ enab | e a^ 
BpeivieHM BKniOHeHi/m BbixoAa KnueHTa m t C | ie nt-disabie AJ~>* BpeivieHu BbiKnKDMeHMq BbixoAa KnueHTa. 
TwnoBbie BpeivieHa a^^ HeKOTopbix nepexoAOB ci/imana onucbiBaiOTCsi HM>Ke. MMHMManbHbm 
nepnoA AJ~ia STi/ix onepai_\nM paBeH nyn\o HaHOceKyHA, npM^eivi TwnoBbie uinn MaKCMManbHbie 
3HaHeHnsq onpeAenjiiOTCsi M3 pa3pa6oTKM cucTeMbi, ncnonb3yiOLAeM nHTepcjDeMC, bo3mo>kho 
nops^AKa 8 HaHOceKyHA, mjim 6onee. 

06u_ine peKOMeHAai_\MM no A^nTenbHOCTM 3tmx nepnoAOB (BpeMeHM BKnK>MeHna/BbiKnK)MeHMsq 
K nueHTa m xocTa) m i/ix cooTBeTCTByK)iAnx 3aBncnM0CTeM noKa3aHbi b TaGnuiqe XI Hi/i>Ke. 



Ta6ntma XI 



| Mmh. | Tun. | MaKC. | EAMHuqbi 



flapaivieTp OnucaHwe 
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thost-enable 


BpeMfl BKJiioMeHWfi Bbixofla xocTa 


0 




24-t 
BIT 


HC 


thost-disable 


Bpeivia BbiKfihOHGHMfi BbixoAa xocTa, Ben npoAOJDKMTe/ibHOCTb no/ia PeBepciipoBaHMfl nepeflann 1 


0 




24-t 
BIT 


HC 


tclient-enable 


BpeMfl BKntoneHMR Bbixofla KnueHTa, bch npoAon>KMTejibHOCTb no/in PeBepcwpoBaHna nepeAanw 1 


0 




24-t 
BIT 


HC 


tclient- 
disable 


Bpeivm BbiKnK5HeHnq BbixoAa KJiweHTa, w3MepeHHoe oroKOH4aHMfi noc/ieAHero 6nTa norm PeBepcnpoBannq 
nepeAa^n 2 


0 




24-t 
BIT 


HC 



VIII. PeanH3aMkm ynpaBnem/m fiMHMeM nepeflaHH flaHHbix (npuHL^nn AeMCTBkia KOHTponnepa 
ni/iHkin nepeAaHM flaHHbix) 

A. npoL|eccop naKeTOB Ha kohghhom aBTOMaie 

naKeTbi, nepecbinaeMbie no jimhmm nepeflann AQHHbix LJUMfl, OTnpaBrmiOTCfl oneHb 6biCTpo, 
o6bNHO co CKopocTbK) nopHAKa 300 M6mt/c mjim 6onee, t3kom KaK 400 M6mt/c, xota no 
HeoGxoAMMOCTM, KOHeHHO, o6ecneHMBaK)TCfl MeHbLUkie ckopoctm nepeAaHM. 3tot Tun ckopoctm 
i_ui/iHbi mjim jiMHMM nepecbinKM AQHHbix cjimlukom GojibLuoM p,r\9\ ynpaBJieHMfl cepuMHO 
BbinycKaK>mi/iMi/icfl b HacTOflLqee Bpeivm (oKOHOMMHHbiMM) MHKponpoi_(eccopaMM o6u^ero 
Ha3HaHeHna mjim hm noAo6HbiMn. nooTOMy npaKTunecKOM peann3ai_ineM t\nn ocyLqecTBnei-ii/m 
nepecbiriKM cumana OToro ™na HBrmeTca ncnonb30BaHne nporpaMMMpyeivioro KOHenHoro 
aBTOMaia [\nn CMHTaKCunecKoro aHann3a noTOKa bxoahnx naKeTOB a^^ nonyneHMfl naKeTOB, 
KOTopbie nepecbiJiaKrrcfl mjim nepeHanpaBrmK>TCfl Ha cooTBeTCTByK>ii|yK> ayAMOBM3yajibHyK> 
noACMCTeiviy, Rnn kotopom ohh npeAHa3HaneHbi. TaKMe ycTpofiCTBO o6LL\en3BecTHbi m 
i/icnonb3yK>T cxeMbi, KaK npaBuno, npeAHa3HaneHHbie A-nfl orpaHMneHHoro KornnecTBa onepaqMM, 

CjDyHKI_\MM MJIM COCTOflHMM A-l™ A OCTM>Ke HI/151 pa60Tbl C Tpe6yeMOM BblCOKOM CKOpOCTbK) MJIM C 
OHeHb BblCOKOM CKOpOCTbhO. 

KoHTponnepbi, npoijeccopbi mjim o6pa6aTbiBaK>i_L^ne oneivieHTbi oOi-qero Ha3HaneHi/m MoryT 
ncnonb30BaTbca p,nn 6onee cooTBeTCTByioiAero RewcTBwn mjim ynpaBJieHMa HeKOTopoti 
nHc|DopMaL\neii, TaKOM KaK naKeTbi ynpaBJieHMa mjim coctohhmh, y kotopnx 6onee HH3Kne 
Tpe6oBaHna k ckopoctm. KorAa npi/iHi/iiviaK>TCfl TaKMe naKeTbi (naKeTbi ynpaBneHMa, coctoahma 
mjim APyrwe npeABapMTenbHO onpeAerieHHbie naKeTbi), KOHenHbiM aBTOMaT Aon>KeH nponycTMTb 
mx nepe3 6ycjDep AQHHbix mjim noAo6Hbm o6pa6aTbiBaK)iAMM aneivieHT Ha npoijeccop o6mero 
Ha3HaneHi/i5i, TaK hto Ha naKeTbi MoweT 6biTb OKa3aHO B03A©^CTBi/ie £\r\5\ nojiyneHMsi Tpe6yeivioro 
pe3yribTaTa (ocjDcjDeKTa), TOi~Aa KaK ayAno- m BM3yaribHbie naKeTbi nepecbiriaiOTCfl no mx 
cooTBeTCTByiOLqeiviy Ha3HaneHMio £\n5\ coBepnieHMSR RewcTBwn. Ecjim 6yAyi-Mne MMKponpoi_(eccopbi 
mjim APyrwe KOHTponnepbi, npoqeccopbi mjim o6pa6aTbiBaiOLAMe oneivieHTbi o6iAero Ha3HaneHnsq 
6yAyT npoM3BOAHTbca Rnn AOCTM>KeHM5i B03MO>KHOCTeM o6pa6oTKM c 6onee BblCOKMMM 
CKopocTHMM nepeAaHM flaHHbix, TorAa cocto9\h\a9\ mjim KOHenHbiM aBTOMaT, onMcaHHbiw HM>Ke, 
TaK>Ke MoryT 6biTb peariM30BaHbi c Mcnonb30BaHMeM nporpaMMHoro ynpaBneHMsi TaKMMM 
ycTpOMCTBaMM o6bMHO b KanecTBe nporpaMM, xpaHMMbix Ha 3anoMHHaiOL^eM oneivieHTe mjim 

HOCMTeilM AQHHblX. 

<t>yHKi_\Msq npoMeccopa oGL^ero Ha3HaneHM?i ivioweT 6biTb peariM30BaHa b HeKOTopbix 
BapMaHTax ocyiAecTBneHMfi, BOcnonb30BaBLUMCb BbNMcriMTeribHOM MOi_qHOCTbK>, mjim 

M36blTOHHblMM L\MKJiaMM, AOCTynHblMM A^^ MMKpOnpOqeCCOpOB (L4I~I) B KOMnblOTepHblX 

npMMeHeHM^x, mjim KOHTponnepOB, npoqeccopoB, L\M4)poBbix npoi_\eccopoB cumanoB (MnC) mjim 
cnei-\ManM3MpOBaHHbix cxeivi, mjim cnei_\ManM3MpOBaHHbix HC, HaxoA^LA^csi b 6ecnpoBOAHbix 
ycTpOMCTBax, noHTM TaKMM >Ke o6pa30M, KaK m HeKOTopbie MOAeMbi mjim rpacjDMnecKMe 
npoi-ieccopbi Mcnorib3yK)T BbinMCJiMTenbHyio MOLAHOCTb l\n b KOMnbhOTepax a^i^ BbinormeHMfl 

HeKOTOpblX CjDyHKL^MM M CHM>KeHMS1 CJ10>KHOCTM M CTOMMOCTM annapaTHblX CpeACTB. OAH3KO 3T0 

pa3A©rieHMe mjim Mcnorib30BaHMe limkjiob MO>KeT 0Ka3aTb OTpMi_(aTejibHoe B03Ae^CTBMe Ha 
CKopocTb o6pa6oTKM, BpeivieHHbie cooTHOiueHMa mjim o6inyK> pa6oTy t3kmx aneivieHTOB, nooTOiviy 
Ansi 3tom o6u^eM o6pa6oTKM bo mhoi~mx npMMeHeHMsqx npeAnoHTMTenbHbi cnei_(MajiM3MpoBaHHbie 
cxeMbi mjim oneivieHTbi. 

flnsi Toro HTo6bi HaGniOAaTb A^HHbie M3o6pa>KeHM5i Ha A^cnnee (MMKpoAncnnee) mjim 
HaAe>KHO npMHMMaTb Bee naKeTbi, nocbinaeivibie ycTpOMCTBOM xocTa, o6pa6oTKa cumana 
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KJii/iei-rra CMHxpoHM3npyeTca c BpBMeHHbiMM cooTHOLUGHi/ifiMi/i KaHana nps^MOM nnHMM nepeAanM 
AaHHbix. T.e. cumaribi, nocTynaK>i_i4ne Ha Kni/ieHT m cxeMbi Kni/ieHTa, Aon>KHbi no cymecTBy 
cnHxpoHM3npoBaTbc?i bo BpeivieHi/i, HTo6bi nponcxoAnria HaAne>KaLJ4a?i o6pa6oTKa cnmaria. 
BbicoKoypoBHeBaa A^arpaMMa cocto^hmm, AOCTwraeMbix cumanoM Arm OAHoro Bapwam-a 
ocyLAecTBneHi/m, npeACTaBiieHa Ha i/inriKxrrpaMHi/i Ha cjDnr.49. Ha c|Dnr.49 B03MO>KHbie 

«COCT051HI/m» CMHXpOHM3ai4MM npSIMOM J1MHMM nepeAaHM ASHHblX f\m KOHeHHOI~0 aBTOMaTa 4900 

noKa3aHbi crpynnnpoBaHHbiMM b bmao OAHoro CocTOflHi/m 4904 aci/iHxpoHHbix KaApOB, AByx 
npno6peTaK)LAMx CMHxpoHM3ai4HK> coctos^hmm 4902 m 4906 n Tpex Cocto^hum 4908, 4910 i/i 4912 

B CMHXpOHM3Me. 

KaK noi<a3aHO nocpeACTBOM HananbHoro OTana i/ini/i coctohhhsr 4902, Ancnnew mjim KnueHT, 
TaKOM KaK ycTpoMCTBO npeACTaBneHkm, HannHaeT pa6oiy b npeABapi/rrenbHO Bbi6paHHOM 
coctohhhui «6e3 ci/iHxpoHH3ai4i/in» m npow3BOAHT noMCK ciiy>Ke6Horo cnoBa b nepBOM naKeTe 
3aronoBKa noAKaApa, KOTopbiPi o6Hapy>KeH. Heo6xoAHMO 3aivieTHTb, hto oto cocTOAHwe 6e3 
cnHxpoHM3ai4nn npeACTaBnaeT ycTaHOBKy Mi/iHi/iManbHoro o6ivieHa AaHHbiMi/i mjim ycTaHOBKy 
«B03BpaTa b ncxoAHoe cocToaHne», npn kotopom Bbi6npaeTC5q MHTepcjDeMC Tuna 1. KorAa bo 
Bpeivia noMCKa o6Hapy>KeHO cny>Ke6Hoe cjiobo, to KnueHT coxpaHaeT none AJ~ii/iHbi noAKaApa. HeT 
npOBepKM 6mtob LJUK AJ~m o6pa6oTKM OToro nepBoro KaApa, m~ii/i noKa He 6yAeT AOCTwmyTa 
cnHxpoHM3ai4nsq. Ecrm 3Ta Ani/ma noAKaApa paBHa HynK>, to TorAa o6pa6oTKa cocTOflHwa 
cnHxpoHM3ai4nn nepexoAUT cooTBeTCTByK>u4HM o6pa30M Ha cocTOAHi/ie 4904, o6o3HaneHHoe b 
A3HH0M cnynae KaK cocTOHHwe «acnHxpoHHbix KaAPOB», hto yKa3biBaeT, hto ci/iHxpoHH3ai4km 
eme He 6bma AOCTiimyTa. 3tot OTan b o6pa6oTKe o6o3HanaeTCfl KaK nMeK)U4HM BCTpenaeMoe 
cond 3, nni/1 ycriOBue 3, Ha c|Dnr.49. B npoTHBHOM cjiynae, ecni/i rhumb KaApa GonbLue Hyrm, 
to TorAa o6pa6oTKa coctohhmm CMHxpoHM3ai4HM nepexoAUT k coctohhi/ik) 4906, rAe cocTOflHi/ie 
nHTepcjDeMca ycTaHaBni/iBaeTca KaK «HaiiA6H oahh cnHxpoHM3npoBaHHbiM KaAP»- 3tot 3Tan b 
o6pa6oTKe o6o3HaHaeTca KaK BCTpenatOLneecfl cond 5, hjim ycnoBi/ie 5, Ha c|Di/ir.49. Kpoivie 
Toro, ecnn KOHenHbiM aBTOMaT onpeAermeT naKeT 3aronoBKa KaApa v\ ycnewHoe onpeAeneHwe 
L|HK p,r\9\ ATiMHbi KaApa, 6onbLueM Hynsq, to o6pa6oTKa nepexoAUT k coctoahmk) «hb\aji,bh oahh 
cnHxpoHM3npoBaHHbiM k3ap»- 3to o6o3HanaeTCfl KaK yAOBneTBop^HDii^ee cond 6, hum ycriOBue 6, 
Ha cjDnr.49. 

B J1K>60M CMTyaMMM, B KOTOpOM CMCTeiVia HaXOAHTCfl B COCTOflHMM, OTJIMHHOM OT COCTOflHI/m 

«6e3 CMHxpoHM3aMMM», ecni/i o6Hapy>KMBaeTca naKeT c ycnewHbiM pe3ynbTaTOM LJI/IK, to TorAa 
cocTOflHwe MHTepcjDeMca MeHaeTCfl Ha cocTO^HMe 4908 «b CMHxpoHM3Me». 3tot OTan b 
o6pa6oTKe o6o3HanaeTC5q KaK i/iMeFOu^i/iM BCTpenaeivioe cond 1, mjim ycriOBue 1, Ha cjDnr.49. C 
ApyroM CTopoHbi, ecrin hm b KaKOM naKeTe \jy\K He nsnnejcn npaBMiibHbiM, TorAa o6pa6oTKa 
cocto?ihmm CMHxpOHM3aL4MM nepexoAUT urn/I B03BpaLAaeTC?i b cocTOsiHHe 4902 MHTepcjDeMca, 
cocToaHMe «KaAP 6e3 CMHxpoHM3ai_inn». 3Ta nacTb o6pa6oTKn o6o3HanaeTCsq KaK 
BCTpeHahOL^eecsq cond 2, hum ycriOBue 2, Ha A^arpaiviMe cocto?ihmm Ha cjDwr.49. 

B. BpeM5R npM06peT6HM51 CMHXp0HH3ai4MM 

HHTepcjDeMC MO>KeT KOHc|)MrypMpoBaTbcsi f\nn oGecneneHM^ HeKOToporo KoriHnecTBa «olum6ok 
cnHxpoHM3aMnn» nepeA npMH^TMeivi pemeHH^, hto CMHxpoHH3aqnsq noTep^Ha, i/i B03BpaTOM b 
cocTO^HMe «KaApa 6e3 cnHxpoHM3ai_(MM». Ha cj3nr.49, ecnw KOHenHbiM aBTOMaT aoctmt 
«CocT05qHna b CMHxpoHH3Me», i/i He o6Hapy>KeHO olum6ok, to oh nocTOHHHO BCTpenaeT 
pe3yribTaT cond 1 w ocTaeTCSR b cocto^hmm «B CMHxpoHH3Me». Oah3ko ecnn o6Hapy>KeH oahh 
pe3yribTaT cond 2, to o6pa6oTKa MeHaeT cocTO^HMe Ha cocTOsqHMe 4910 «oah3 OLun6Ka 
cnHxpoHM3aL(HM». B otot MOMeHT, ecjiM o6pa6oTKa npMBOAUT k o6Hapy>KeHMK) APyroro 
pe3yribTaTa cond 1, TorAa KOHenHbm aBTOMaT B03BpaLAaeTC5i b cocTO^HMe «b cnHxpoHM3Me», b 
npoTHBHOM cnynae oh BCTpenaeT APyrofi pe3ynbTaT cond 2 m nepexoAMT b cocTO^HMe 4912 
«ABe oljjh6km cnHxpoHM3aL4nn». CHOBa, ecriM npoMCxoAUT cond 1, o6pa6oTKa B03BpamaeT 
KOHenHbiM aBTOMaT b cocTOAHkie «b cnHxpoHM3Me». B npoTHBHOM cfiynae, BCTpenaeTCSR APyroe 
cond 2 m KOHenHbiM aBTOMaT B03BpaLqaeTC?i b cocTOsqHMe «6e3 CMHxpoHM3ai4MM». TaioKe 
noHATHO, hto, ecriM MHTepcjDeMC BCTpenaeT «naKeT 3aKpbiTnsq jimhmm nepeAann AaHHbix», TorAa 
oto Bbi3biBaeT 3aBepujeHne nMHMeM nepeAann AaHHbix nepecbinoK AaHHbix m B03BpaT b 
cocTO^HMe «KaAP 6e3 cnHxpoHM3aMnn», TaK KaK HeT Hkinero c neM cnHxpoHM3npoBaTbcsq, hto 
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ynoMMHaeTCfl ksk yAOBneTBopflK>mee cond 4, mjim ycnoBMe 4, Ha AnarpaMMe coctohhmm Ha 
cjDnr.49. 

noH^THO, hto bo3mo>kho cyujecTBOBaHMe noBTOpfliOLijeMCfl «J~io>khom Konnn» cny>Ke6Horo 
cnoBa, KOTopoe MO>KeT noflBJiaTbca b HeKOTopoM cjDMKCMpoBaHHOM MecTe b noAKaApe. B otom 

5 cnynae BecbMa ManoBepoaTHO, hto KOHenHbiM aBTOMaT 6yAeT cnHxpoHH3npoBaTbca c 

noAKaAPOM, TaK KaK L(HK riaKeia 3aronoBKa noAKaApa TaioKe Aon>KeH 6biTb Ae^CTBMTeribHbiM 
npn o6pa6oTKe, HTo6bi o6pa6o~n<a LJI/IMfl nepewna b cocTO^HMe «B CMHxpoHH3ivie». 

flriMHa noAKaApa b riaKeTe 3aronoBKa noAKaApa MO>KeT 6biTb ycrraHOBJieHa b Hynb 
yKa3aHM5i, hto xoct 6yAeT nepeAaBaTb ToribKO oahh noAKaAP nepeA 3aKpbiTMeM jimhmm 

10 nepeAaHM AaHHbix, m Ljl/lMfl nepeBOAHTca nnn KOHctDnrypupyeTCsq b cocTO^HMe «crmHKn» 

He3aH?iTOCTM. B 3tom cjiynae KrmeHT Aon>KeH HeMeAneHHO npnH$iTb naKeTbi no np^MOM jimhmm 
nepeAaHM AaHHbix nocjie o6Hapy>KeHMH riaKeTa 3aroriOBOK noAKaApa, noTOMy hto ToribKO oa^h 
noAKaAP nocbiraeTCfl nepeA nepexoAaivin jimhmm nepeAaHM AaHHbix b cocTOHHMe He3aH^TOCTn. 
ripn HOpManbHOM i/ini/i o6biHHOM pa6oTe A^iMHa noAKaApa He flBJiaeTCfl HyneBOM, m Kni/ieHT 

15 o6pa6aTbiBaeT ToribKO naKeTbi np^Moii jimhmm nepeAaHM AaHHbix, TorAa KaK MHTepcjDefic 

HaxoAHTC?! b Tex cocTOHHi/mx, KOTopbie noKa3aHbi BMecTe KaK coctoahma «B CMHxpoHM3Me» Ha 
cjDnr.49. 

YcTpoMCTBO KJineHTa bo BHeiuHeM pe>KMMe ivioweT noAKniOHaTbca k xocTy, b to Bpeivm KaK 
xoct y>Ke nepeAaeT nocneAOBaTenbHOCTb AaHHbix no npsiMOM jimhmm nepeAaHM AaHHbix. B 

20 AaHHOM cnTyai4nn KrmeHT AOJiweH CMHxpoHM3npoBaTbca c xoctom. BpeMa, Heo6xoAHMoe rhh 
cnHxpoHM3ai4nn KnueHTa c curHa/iOM Ha npaMOM jimhmm nepeAaHM AaHHbix, ABrmeTCfl 
nepeivieHHbiM b 3aBncniviocTM ot pa3Mepa noAKaApa m ckopoctm nepeAaHM no np^MOM jimhmm 
nepeAaHM AaHHbix. Bepo^THOCTb o6Hapy>KeHMa «jio>khom Konnn» cry>Ke6Horo cnoBa KaK nac™ 
cnynaMHbix mjim 6onee cJiynaMHbix AaHHbix Ha npaiviOM jimhmm nepeAaHM AaHHbix 6onbi_ue TorAa, 

25 KorAa 6ojibi_ue pa3Mep noAKaApa. OAHOBpeivieHHO xy>Ke cnoco6HOCTb BOCCTaHOBJieHMH npM 

no>KHOM o6Hapy>KeHnn, i/i npoAon>KHTenbHee Bpeivisq, KOTopoe Heo6xoAHMO p,r\9\ ero BbinojiHeHMa 
npn 6onee hm3kom ckopoctm nepeAaHM AaHHbix no npaiviofi jimhmm nepeAaHM AaHHbix. 

flrm OAHoro mjim HecKoribKnx BapnaHTOB ocymecTBJieHMfl peKOMeHAyeTca mjim noHHTHO, hto 
xoct l_|HMfl AOn>KeH BbinonHaTb HeKOTopbie AonoriHMTenbHbie 3Tanbi aj~ih rapaHTMpoBaHMsq Toro, 

30 hto oGpaTHaa jimhmm nepeAaHM AaHHbix LJMMfl HBrmeTca CTa6nribHOM, nepeA TeM KaK OHa 
npeKpamaeT nepeAany no npaiviofi jimhmm nepeAaHM AaHHbix p,r\5\ nepexoAa b pe>KMM c hm3khm 
noTpeGneHneivi molljhoctm hjim 3aKpbiTMfl noriHOCTbio jimhmm nepeAaHM AaHHbix. 

Oahom npo6neMOM, KOTopaa MOxeT MMeTb MecTO, nsnneTcn to, hto, ecriM xoct ncnonb3yeT 
HenpaBuxibHoe M3MepeHne 3HaneHMfl 33a©P>kki/i Ha ABOMHoe npoxo>KAeHne, to gto MO>KeT 

35 Bbi3biBaTb to, hto Bee npi/iHHTbie b nocxieACTBi/ie nepeAaHM o6paTHbix AaHHbix ot Kni/iem-a 
s^BJisqiOTCsq HeycneiuHbiMM, Aa>Ke ecriM np^Ma^ jimhm?i nepeAaHM AaHHbix HaxoAHTCsq, no- 
BMAHMOMy, b otjimhhom cocto^hmm. 3to MO>KeT npoMCxoAHTb, ecriM xoct AeriaeT nonbiTKy 
nocnaTb riaKeT M3MepeHMa 3aAep>KKM Ha ABOMHoe npoxo>KAeHMe, KorAa KiiMeHT He HaxoAHTCsq b 
CMHxpoHM3Me c nps^MOM iiMHMeM nepeAaHM AaHHbix, mhm M3-3a npeAe^bHoro M3MeHeHM^ 

40 OKpy>KaK)LL\eM TeivinepaTypbi, KOTopoe Bbi3biBaeT cooTBeTCTByK>LAee 6onbLiioe M3MeHeHMe 
3aAep>KKM Ha pacnpocTpaHeHMe A^c|3cj3epeHLiManbHbix ApaMBepoB m npMeMHMKOB, KOTopoe 
OKa3biBaK)T BiiMs^HMe Ha 3aAep>KKy Ha ABOMHoe npoxo>KAeHMe. nepeivie>KaK)LAa5qc^ 
HeMcnpaBHOCTb Ka6eri5i mhm KOHTaKTa coeAHHMTeri5q TaioKe MO>KeT Bbi3biBaTb to, hto ktimoht 
6yAeT BpeivieHHO Tep^Tb CMHxpoHM3aqMio m 3aTeM BOCCTaHaBriMBaTb CMHxpoHM3ai4Mio, npMHeM b 

45 TeneHMe OToro BpeivieHM oh MOweT He npMHMMaTb riaKeT M3MepeHM^ 33a©P>kkm Ha ABOMHoe 

npoxo>KAeHMe. l~locneAyK)LAMe naKeTbi o6paTHOM jimhmm nepeAaHM AaHHbix 6yAyT He b cocto^hmm 

npaBMJlbHO A©K0AHP0BaTbC5q XOCTOM. 

flpyrMM TMnoM npoGneivibi, KOTopaa MO>KeT MMeTb MecTO, HBrmeTCfl to, hto, ecriM kjimoht 
BpeMeHHO Tep^eT CMHxpOHM3ai^MK>, xoct nocbinaeT riaKeT 3aKpbiTMa jimhmm nepeAaHM AaHHbix ao 
so Toro BpeMeHM, KorAa kjimcht 6yAeT cnoco6eH BOCCTaHOBMTb CMHxpoHM3aqMK>. Xoct 6yAeT 

HaXOAHTbCSI B COCTOS^HMM «CnflHKM», TOrAa KaK KJIMeHT He CMO>KeT BOMTM B COCTOS^HMe 

«cn^HKM», TaK KaK oh He npMHfln riaKeT 3aKpbiTMsq jimhmm nepeAaHM AaHHbix m y Hero HeT 
TaKTOBbix MMnyribcoB, TaK KaK jimhmm nepeAaHM AaHHbix HaxoAHTCsq b cocto^hmm «cnsqnKM». 
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Oahum MeTOAOM i/inn Bapi/iaHTOM ocyu^ecTBiieHMSR, none3HbiM Rnn pewem/m tskhx npo6neivi, 
nsnneTcn o6ecneneHi/ie toi~o, hto xoct rapaHTMpyeT to, hto Kni/iem - HaxoAHTca b 
cnHxpoHM3Me c npflMOM ni/iHi/iew nepeAanw AaHHbix nepeA nepeBOAOM jimhmm nepeAanw AaHHbix 

B COCTOflHMe «Cn^HKM». ECJIM XOCT LJUMfl He MO>KeT 3T0 BbinOJlHMTb mi i/i He MMeeT TaKOll 

bo3mo>khoctm, TaKOM hto, KorAa oh TepaeT ni/rraHi/ie i/ini/i ni/iHi/isi nepeAani/i AaHHbix BHe3anHO 
pa3pbiBaeTC?i i/ini/i BbixoAUT M3 crrpofl n3-3a pa3"beAMHeHna, o6pbiBa MfiM OTCoeAHHeHMfl Ka6eri5R, 
npoBOAHMKa mjih coeAUHMTensi, npoi/icxoAflU4nx bo Bpeivm pa6oTbi, TorAa xoct AonweH CHanana 
nonbiTaTbca o6ecneni/iTb, hto6h KnueHT 6bin b CMHxpoHM3Me nepeA HananoM npoqecca 
i/i3MepeHi/m 33agp>kki/i Ha ABOMHoe npoxo>KAeHMe i/mi/i nocbiiiKOM naKeTa l/lHKancynam/ii/i o6paTHofi 
nnHMM nepeAani/i AaHHbix. 

Xoct MoweT i/iccneAOBaTb none Hucna oluh6ok LJUK b naKeTe 3anpoca KnweHTa v\ coctohhwh, 
nocbinaeMoe Kni/ieHTOM onpeAeneHi/m LjenocTHOCTi/i np^MOM nwHi/ii/i nepeAani/i AaHHbix. 3tot 
naKeT 3anpai±MBaeTCfl xoctom y KnueHTa. OAnaKO b cnynae 6onbLuow HencnpaBHOc™ mjim 
pa3pbiBa jimhum nepeAanw AaHHbix Haw6onee BepoaTHO, hto otot 3anpoc OKaweTca 6e3 OTBeTa, 
TaK KaK KnueHT He 6yAeT wivieTb B03MO>KHOCTb npaBuribHO ASKOAnpoBaTb naKeT n Aa>Ke, MO>KeT 
6biTb, BOo6Li\e ero npwH^Tb. 3anpoc b OTHOweHww Hwcna oujm6ok MI/IK, wcnonb3ya naKeT 
3anpoca KnueHTa w coctoahwh, nocbinaeMbiw b naKeTe i/iHKancynsi 141/1 1/1 o6paTHOw nwHww 
nepeAanw AaHHbix, ACMCTByeT b KanecTBe nepBOw npoBepKw Ha qenocTHOCTb, CBoero poAa 
nepBOw nwHwew o6opoHbi. Kpoivie Toro, xoct MO>KeT nocbinaTb naKeT w3iviepeHWfl 33A6P>kkw Ha 
ABOMHoe npoxo>KAeHMe aj~ia noATBep>KAeHwe, ABnaeTCfl nn AewcTBWTenbHbiM wnw nej 
npeAnono>KeHne 0 tom, hto KnueHT BbiLuen W3 cwHxpoHW3Ma. Ecnn KnueHT He OTBenaeT Ha 
naKeT M3MepeHM« 3aAep>KKn Ha ABOWHoe npoxo>KAeHwe, xoct AenaeT 3aKnK)neHwe, hto KnueHT 
HaxoAHTCsi BHe cnHxpoHM3ai4MM, w MO>KeT TorAa HanaTb npoqecc B03Bpai_i4eHWfl ero b 

CHHXPOHM3M. 

Ecnw xoct A^aeT 3aKnK>neHwe, hto 6onee neivi BepoaTHO, hto KnueHT noTepan 
cnHxpoHM3ai4HK> c npaivioii nwHwew nepeAanw AaHHbix, oh owwAaeT ao cneAyK>mero 3aronoBKa 
noAKaAPa nepeA BbinonHeHweM nonbm<w nocnaTb nK)6bie naKeTbi Kpoivie naKeTOB 3anonHMTena. 
3to ABJ^aeTC^ f\nn Toro, HTo6bi npeAOCTaBWTb KnweHTy AOCTaTOHHoe BpeMfl f\nn oGHapyweHwa 
wnw nowcKa OAHoro cny>Ke6Horo cnoBa, coAepwamerocfl b naKeTe 3aronoBKa noAKaApa. nocne 
OToro xoct ivioweT npeAnono>KMTb, hto KnueHT BbinonHwn c6poc caivioro ce6a, TaK KaK oh He 
o6Hapy>Knn cny>Ke6Hoe cnoBO b npaBwnbHOM pacnonoweHww. B otot MOMeHT xoct MO>KeT 
noAaBaTb naKeT w3MepeHWfl 3aAep>KKw Ha ABOWHoe npoxo>KAeHne nocne naKeTa 3aronoBKa 
noAKaApa. Ecnw KnueHT Bee >Ke He OTBenaeT npaBwnbHO Ha naKeT w3MepeHwa 3aAep>KKn Ha 
ABOMHoe npoxoKAeHwe, xoct MOweT noBTOpwTb npoijecc pecwHxpoHW3aMww. npaBwnbHbiM 
OTBeTOM ABnaeTCfl OTBeT, b kotopom KnueHT nocbinaeT 3aA3HHyK) nocneAOBaTenbHOCTb o6paTHO 
xocTy b nepnoAe w3MepeHwa naKeTa w3MepeHwa 33a©P>kki/i Ha ABOMHoe npoxo>KAeHne. Ecni/i 3Ta 
nocneAOBaTenbHOCTb He npMHMiviaeTCsq, T0i~Aa 3aBepujaK)TC5q HeycneujHO nonbiTKM npweivia 
o6paTHbix AaHHbix b naKeTe i/iHKancynsn^i/ii/i o6paTHOM ni/iHi/11/1 nepeAanw AaHHbix. 
npoAon>KaK)Li^aflc?i Hei/icnpaBHOCTb TaKoro poAa MO>KeT yKa3biBaTb Ha HeKOTopyio APyryK) 
cucTeMHyK) OLun6Ky, Ha KOTopyK) Heo6xoAHMO pearwpoBaTb HeKOTOpbiM APyruM o6pa30M, m OHa 
He ABnaeTCfl nacTbio CMHxpoHH3aL(MM nnHi/ii/i nepeAanw AaHHbix b otot MOMeHT. 

Oah3ko, ecnw nocne ycneniHoro naKeTa M3MepeHMsq 3aAep>KKM Ha ABOiiHoe npoxo>KAeHne 
xoct Bee >Ke 3aMenaeT MCKa>KeHHbie AaHHbie nni/i OTcyTCTBMe OTBeTa b naKeTax nHKancynai_|nn 
o6paTHOM ni/iHi/iM nepeAanw AaHHbix, oh Aon>KeH noATBepAHTb, hto OTcneT o6paTHbix AaHHbix 
npaBunbHbiii nocpeACTBOM noBTOpHOM nocbinKM naKeTa n3MepeHM5q 3aA©P>KKM Ha AsoiiHoe 
npoxo>KAeHne. EcnM oto He flBnaeTca ycneujHbiM nocne p^Aa nonbiTOK, peKOMeHAyeTCfl a^^ 
OAHoro BapwaHTa ocyLi^ecTBneHM^, HTo6bi xoct CHH3nn CKopocTb nepeAanw o6paTHbix AaHHbix 
nocpeACTBOM noBbiiueHMa 3HaneHMsq Aeni/iTena o6paTHOM ckopoctm nepeAann. 

Xoct Aon>KeH BbinonHMTb OTanbi 06Hapy>KeHna HencnpaBHOCTM jii/ihum nepeAann AaHHbix m, 
bo3mo>kho, PecuHxpOH 1/133141/11/1 ni/iHi/11/i nepeAanw AaHHbix, onncaHHbie Bbiiue, nepeA nepeBOAOM 
nnHi/ii/i nepeAanw AaHHbix L(l/lMfl b cocTO^Hne «cnsinKn». 3to, KaK npaBuno, rapaHTMpyeT to, 
hto flBnaeTca ycneujHbiM naKeT M3MepeHnsq 3aAep>KKM Ha ABOMHoe npoxo^eHne, nocnaHHbiPi 
TorAa, KorAa no3>Ke ocyLAecTBn^eTCsq noBTOpHbiM 3anycK ni/iHi/11/1 nepeAann AaHHbix. Ecnn y 
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xocTa HeT npMHMHbi noA03peBaTb HencnpaBHOCTb jimhmm nepeAanM AaHHbix, m npaBMJibHbiM 
OTBeT Ha riaKeT MHKancyrmijMM o6paTHOM jimhmm nepeAanM AaHHbix n HyneBbie olum6km LjUK no 
np^MOM jimhmm nepeAanM AaHHbix coo6maK)TCsq kjimohtom, xoct MO>KeT npeAnono>KMTb, hto Bee 
pa6oTaeT mjim cjDyHKMMOHiipyeT cooTBeTCTByiOLUMM mjim HaAnewamMM o6pa30M (Hanprnviep, HeT 
HencnpaBHOCTH jimhmm nepeAanM AaHHbix), m npoAon>KMTb npoijecc CHM>KeHn^ noTpe6rmeMOM 

MOU4HOCTH/«CnaHKH». 

flpyrMM o6pa30M, npM noMOLAM KOToporo xoct MO>neT npoBepMTb cnHxpoHM3ai4HK), HBrmeTca 
tot, hto xoct nocbiiiaeT riaKeT n3MepeHi/m 3aAep>KKM Ha ABOMHoe npoxo>KAeHne m noATBep>KAaeT 
HaAne>Kau4MM OTBeT ot Kni/ieHTa. Ecjim xoctom npMHMMaeTCfl HaAJiewaLqwM OTBeT, oh MO>KeT 
KoppeKTHO npeAnono>KMTb, hto KnueHT ycneixiHO MHTepnpe™pyeT naKe™ npaiviOM jimhmm 
nepeAanM AaHHbix. 

C. MHMi4MariM3aL4Mfl 

KaK yKa3aHO Bbinie, bo Bpeivm «3anycKa» xoct KOHcjDnrypupyeT npaiviyK) jimhmk> nepeAanM 
AaHHbix A-Ti si pa6o™ npw MMHi/iManbHO Tpe6yeiviOM, mjim Heo6xoAHMofi, ckopocth nepeAanM 
AaHHbix 1 M6ht/c mjim npn 6onee hm3kom m KOHcfcwrypMpyeT AiHHy noAKaApa m CKopocTb 
nepeAanM MeAnaKaAPOB cooTBeTCTByK)U4HM o6pa30M AJ~ifl AaHHoro npi/iMeHeHi/isi. T.e. KaK 
np^Maa, TaK m o6paTHaa jiuhmsi nepeAanM AaHHbix HanMHaKrr pa6oTy c ncnonb30BaHneM 
MHTepcjDeMca Tuna 1. 3tm napaivieTpw, KaK npaBMJio, npeAnonaraeTca ncnonb30BaTb ToribKO 
BpeivieHHO, noKa xoct onpeAenaeT bo3mo>khoctm mjim Tpe6yeiviyK> KOHcjDMrypai4MK> a^a Ancnnea 
Kni/ieHTa (mjim APyroro ™na ycTpOMCTBa KfiMeHTa). Xoct nocbinaeT mjim nepecbiriaeT riaKeT 
3aronoBKa noAKaApa no npaivioi/i jimhmm nepeAanM AaHHbix, 3a KOTopbiM cneAyeT riaKeT 
MHKancyn^MMM o6paTHOM jimhmm nepeAanM AaHHbix, y KOToporo 6mt «0» cDnaroB 3anpoca 
ycTaHOBfieH b 3HaneHMe eAHHMi4bi (1) rhx 3anpoca, htoOh A^cnneM mjim kjimoht OTBenan 
naKeTOM B03MO>KHOCTeM KfiMeHTa. Ecjim A^cnneM AOCTMraeT CMHxpoHM3ai4MM no (mjim c) npsiMOM 
jimhmm nepeAanM AaHHbix, oh nocbinaeT riaKeT B03MO>KHOCTeM KfiMeHTa m riaKeT 3anpoca 
KiiMeHTa m cocTOAHMfl no oGpaTHoii jimhmm mjim KaHany nepeAanM AaHHbix. 

Xoct MCcneAyeT coa©P>km Moe llaKeTa B03MO>KHOCTeM KJiMeHTa c qeribK) onpeAeneHMa, KaK 
peKOHcjDMrypMpoBaTb jimhmk) nepeAanM AaHHbix p,nn onTMManbHoro mjim Tpe6yeivioro ypoBHa 
paGonMx xapaKTepMCTMK. Xoct MCcneAyeT norm BepcMM npoTOKona m MMHMMaribHOM BepcMM 
npoTOKona p,nn noATBep>KAeHMa, nTO xoct m kjimcht Mcnojib3yK)T BepcMM npoTOKOJia, KOTopbie 
9\Bn9\\OTcn coBMecTMMbiMM APyr c APyroM. BepcMM npoTOKOJiOB, KaK npaBMno, 0CTaK)TCsq b 
KanecTBe nepBbix AByx napaivieTpoB naKeTa B03ivio>KHOCTeM KJiMeHTa, TaK nro coBMecTMMOCTb 
MO>KeT onpeABTisiTbCfl Aa>Ke TorAa, KorAa APyrMe oneivieHTbi npoTOKona MorriM 6bi 6biTb 
HecoBMecTMMbiMM mjim nojiHOCTbK) onpeAeJifleMbiivm KaK HecoBMecTMMbie. 

Bo BHyTpeHHeM pe>KMis/ie xoct mo>kot MMeTb CBeAeHMsq o napaivieTpax KJiMeHTa 3apaHee 6e3 
Heo6xoAMMOCTM npMeivia llaKeTa B03MO>KHOCTeM KJiMeHTa. JImhma nepeAanM AaHHbix ivioweT 
3anycKaTbca c jik>6om CKopocTbK) nepeAanM AaHHbix, c kotopom xoct m kjimcht o6a MoryT 
pa6oTaTb. Bo mhoi~mx BapMaHTax ocymecTBneHMfl pa3pa6oTnMK CMCTeMbi, HaM6onee Bepo^THO, 
Bbi6MpaeT 3anycK jimhmm nepeAanM AaHHbix c MaKCMMaribHO aoctm>kmmom CKopocTbK) nepeAanM 
AaHHbix, nTo6bi ycKOpMTb nepecbimy AaHHbix, oah3ko oto He Tpe6yeTca m MO>KeT He 
Mcnojib30BaTbca bo MHorMx CMTyai_(M^x. flrm pa6oTbi bo BHyTpeHHeM pe>KMMe nacTOTa orpoG- 
MMnyribcoB, Mcnonb3yeMasi bo Bpeivm noBTopHoro 3anycKa jimhmm nepeAanM AaHHbix M3 
nocneAOBaTeribHOCTM «cnanKM», o6binHO cornacyeTca c otom Tpe6yeMOM CKopocTbK) nepeAanM 
AaHHbix. 

D. 06pa6oTKa I4MK 

flrm Bcex TMnoB naKeTOB KOHenHbiM aBTOMaT npoijeccopa naKeTOB oGecnenMBaeT, nTO 
ycTpoMCTBO npOBepKM l\\AK ynpaBnaeTCSR C00TBeTCTByK}u_|MM mjim HaAne>KaLqMM o6pa30M. Oh 
T3K>Ke AaeT npMpai_qeHMe cneTnMKy olum6ok L(HK, KorAa cpaBHeHMe L(1/IK npMBOAUT k 
o6Hapy>KMBaeMbiM oahom mjim HecKoribKMM OLUM6KaM, m oh c6pacbiBaeT cneTnMK IJI/IK b Hanane 
Ka>KAoro o6pa6aTbiBaeivioro noAKaApa. 

E. AnbTepHaTMBHafl npoBepKa noTepM CMHxpoHM3aL|MM 

XoTa BbiujeynoMAHyTbie nocjieAOBaTejibHOCTM OTanoB mjim coctosihmm pa6oTaK>T 
nonyneHMsi 6onee bhcokmx CKopocTeM nepeAanM AaHHbix mjim npoM3BOAHTenbHOCTM, 3aaBMTenM 
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o6Hapy>KnnM J hto anbTepHaTMBHoe ynopaAoneHMe mjim n3MeHeHne b ycnoBkmx, KOTopbie KJii/ieHT 
Mcnonb3yeT .qria oQ^nsneuvin, hto cyujecTByeT noTepa cnHxpoHH3ai4nn c xoctom, MoryT 
ocjDcjDeKTMBHO Mcnonb30BaTbca Ana A0CTi/i>K6HHfl eu^e 6onee bhcokmx CKopocTew nepeAaHM 
AaHHbix mjim nponycKHOM cnoco6HOCTn. HoBbifi BapnaHT ocymecTBrieHMfl n3o6peTeHM5q MMeeT 
TaKyK) >Ke 6a30ByK) CTpyKTypy, ho c M3MeHeHHbiMM ycnoBMSRMM f\nn n3MeHeHM^ coctohhmm. 
Kpoivie Toro, peann30BaH HOBbm chothmk, cnoco6cTByK>Li|HM BbinormeHi/iK) npoBepoK b 
0TH0LU6HMM cnHxpoHM3ai4MM noAKaAPOB. 3tm STanbi i/i ycriOBi/m npeACTaBneHbi OTHOCMTeribHO 
cjDnr.63, KOTopaa uriniocTpMpyeT nocneAOBaTeribHOc™ coctohhmm m ycnoBMM, none3Hbix npw 
ycTaHOBneHMn onepai4MM cnoco6a mjim KOHenHoro aBTOMaTa. flrm hchoctm noKa3aHbi TOJibKO 
nacTM «npno6peTaiOLi4Mx CMHxpoHM3ai4MK) coctoahmm» m «Coctohhmm b CMHxpoHM3Me». Kpoivie 
Toro, TaK KaK pe3ynbTnpyioLAMe coctohhma no cymocTBy OAHHaKOBbie, iok m caM KOHenHbiii 
aBTOMaT, ohm ncnoj~ib3yK>T OAHHaKOByio HyiviepaMMK). Oah3ko ycnoBi/m Ana CMeHbi coctohhmm (m 
npnHi4nn Ae^CTBM^ KOHenHoro aBTOMaTa) b HeKOTopoii CTeneHM M3MeHaK>Tca, TaK hto Bee 
nepeHyiviepoBaHbi Ana achoctm Me>KAy AByivm cjDMrypaMn (1, 2, 3, 4, 5 m 6 npOTMB 61, 62, 63, 
64 m 65) b KanecTBe yAoGcTBa npn MA6HTMc(DMKai4MM pa3nnHMM. TaK KaK cocTO^Hne 
AcuHxpoHHbiM KaAP He paccMaTpMBaeTca npn a^hhom onucaHMn, oaho cocTO^HMe (4904) m 
ycnoBMe (6) Gojibnie He Mcnoj~ib3yK>TCfl Ha cfci/irype. 

Ha cjDMr.63 cucTeivia hum KiiMeHT (Ana OTo6pa>KeH v\$\ mjim npe3eHTai4MM) HanMHaiOT c KOHeHHbiM 
aBTOMaTOM 5000 b npeABapMTeribHO Bbi6paHHOM cocto^hmm 4902 «6e3 CMHxpoHM3ai4MM», KaK Ha 
c|DMr.49. nepBoe M3MeHeHMe coctohhmh Ana M3MeHeHna cocto^hmm ot ycjiOBMa 4902 6e3 
CMHxpoHM3ai4MM 3aKniOHaeTCfl b ycriOBMM 64, KOTopoe npeACTaBnaeT co6om o6Hapy>KeHMe 
K0M6MHai4MM CMHxpoHM3ai4MM. npeAnonaraa, hto L|HK 3aronoBKa noAKaApa TaK>Ke npoxoAUT no 
OTOMy naKeTy (yAOBneTBOpaeT ycnoBMio 61), cocTO^HMe KOHenHoro aBTOMaTa npoMeccopa 

naKeTOB MO>KeT 6blTb M3MeHeHO Ha COCTOflHMe 4908 B CMHXpOHM3Me. OLJJM6Ka CMHXpOHM3ai4MM, 

ycnoBMe 62, Bbi3biBaeT nepexoA KOHenHoro aBTOMaTa b cocTO^HMe 4910, m BTopoe 
nosRBJieHMe - b cocTO^HMe 4912. Oah3ko 6bino o6Hapy>KeHO, hto jik>6om c6om Ljl/IK naKeTa 

L|HMfl Bbl3blBaeT BblXOA KOHeHHOrO aBTOMaTa M3 COCTOflHMfl 4908 B CMHXpOHM3Me B COCTOflHMe 

4910 oahom olum6km CMHxpoHM3ai_(MM. flpyroM c6om LJUK riK)6oro naKeTa LJUMfl Bbi3biBaeT 
nepexoA b cocTOHHi/ie 4912 AByx olum6ok CMHxpoHM3ai_\MM. naKeT, A^KOAnpoBaHHbiM c 
npaBMJibHbiM 3HaneHMeM MUK, Bbi3biBaeT B03BpaT KOHeHHoro aBTOMaTa b cocTO^HMe 4908 b 

CMHXpOHM3Me. 

TeM, hto 6bino M3MeHeHO, HBrmeTca Mcnorib30BaHMe 3HaneHMa LJI/IK mjim onpeAeneHMa f\m 
«Ka>KAoro» naKeTa. T.e. npocMOTp KOHeHHbiM aBTOMaTOM 3HaneHM^ LJI/IK a™ Ka>KAoro naKeTa 
Ana onpeAeneHMa noTepw CMHxpoHM3aqMM BMecra npocTO Ha6riK)AeHMa naKeTOB 3aronoBKa 
noAKaApa. B a3hhom KOHcjDMrypai^Mi/i mjim npoqecce noTepa CMHxpoHM3ai_\MM He onpeAenaeTca c 
Mcnorib30BaHneM cny>Ke6Horo cnoBa m npocTO 3HaneHMM L(HK 3aronoBKa noAKaApa. 

3Ta HOBaa peann3aqMa MHTep4)eMca AaeT B03MO>KHOCTb jimhmm nepeAanM AaHHbix LJUMfl 
3HaHMTeribHO 6biCTpee pacno3HaBaTb HeMcnpaBHOCTM CMHxpoHM3ai_\MM m TaioKe, cneAOBaTenbHO, 
GbicTpee BoccTaHaBfiMBaTb M3 hmx. 

HTo6bi CAenaTb AaHHyio CMCTeMy 6onee ycTOMHMBOM k OLUM6KaM, KnweHT TaK>Ke Aon>KeH 
Ao6aBMTb mjim Mcnonb30BaTb cneTHMK noAKaAPOB. KriMeHT TorAa npoBepaeT npMcyTCTBMe 
cny>Ke6Horo cnoBa b momcht BpeMeHM, KorAa o>KMAaeTca ero noaBJieHMe mjim KorAa oh 
npoMCxoAUT b CMrHane. EcnM cny>Ke6Hoe cnoBO He npoMexoAMT b KoppeKTHbiM MOMem - BpeMeHM, 
KriMeHT MO>KeT pacno3HaTb, hto npoM30Luen c6om CMHxpOHM3ai_\MM 3HaHMTenbHO 6biCTpee, neM 
ecnM 6bi eMy npMLunocb o>KMAaTb n pOAon>KMTen bHOCTM mjim nepMOAOB HecKonbKMx (b a3hhom 
cnynae Tpex) naKeTOB, KOTopbie 6binM 6onbLiie n pOAon>KMTen bHOCTM noAKaApa. Ecjim TecT Ha 
cny>Ke6Hoe cjiobo yKa3biBaeT, hto oho He npMcyTCTByeT, APyrMMM cnoBaMM, hto BpeMeHHbie 
cooTHOLiieHMa HenpaBMiibHbie, TorAa kjimcht mo>kot HeMeAneHHO o6"baBMTb o noTepM 
CMHxpoHM3ai4MM jimhmm nepeAaHM AaHHbix m nepeMTM b cocTO^HMe 6e3 CMHxpoHM3ai4MM. ripomecc 
npOBepKM HaAne>KaLAero npMcyTCTBMsi cny>Ke6Horo cjiOBa Ao6aBnaeT ycnoBMe 65 (cond 65) k 
KOHenHOMy aBTOMaTy, cooGmaiOLqee, hto cny>Ke6Hoe cjiobo HenpaBMribHoe. Ecjim Ha KJiMeHTe 
o>KMAaeTca npMeM naKeTa noAKaApa m oh He comacyeTca, kjimcht mo>kot HeMeAneHHO nepeMTM 
b cocTOHHMe 4902 6e3 CMHxpoHM3aqMM, okohoma AonojiHMTeribHoe BpeMa, o>KMAaa 
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MHoroHncneHHbix olum6ok CMHxpoHM3ai4Mn (ycnoBMe 62), o6bMHO BCTpenaeMbix, npoxoAfl nepe3 
cocto^hms^ 4910 h 4912. 

3to M3MeHeHne ncnorib3yeT AonojiHUTexibHbiM cneTHi/iK nnn cjDyHKMMK) noAcneTa b HApe 
KJineHTa aj~ia noAcneTa a^iuhh noAKaApa. B oahom BapnaHTe ocymecTBrieHu^ Mcnonb3yeTca 
cjDyHKMMK noAcneTa b o6paTHOM HanpaBneHMn, n nepecbinKa JiK>6oro naKeTa, KOTopbiw b 
HacTO?iLi4ee Bpeivm o6pa6aTbiBancsq, npepbiBaeTca AJ~m npOBepKii cny>Ke6Horo cnoBa noAKaApa, 
ecjiM MCTeKaeT cpoK b cneTHi/iKe. AnbTepHaTi/iBHO cneTHHK ivioweT noACHHTbiBaTb b npaivioM 
HanpaBneHMM, npi/ineivi cneT cpaBHi/iBaeTca c Tpe6yeMbiM MaKCi/iMyMOM mjim KOHKpeTHbiM 
Tpe6yeMbiM 3HaHeHneivi, b otot MOMeHT TeKymuM naKeT npoBepaeTca. 3tot npoijecc 3au4ni_i4aeT 
KiiMeHTa ot AeKOAHpoBaHMfl naKeTOB, KOTopbie npi/mi/iiviaiOTCfl HenpaBmibHO Ha KnueHTe c oneHb 
6ojibu_ii/iMi/i A^inHaMM naKeTOB. Ecni/i cneTHi/iKy Ani/iHbi noAKaApa HeoGxoAUMO npepBaTb 
HeKOTOpbiM APyrofi naKeT, kotophm ABKOAnpoBancsq, MO>KeT 6biTb onpeAeneHa noTepa 
cnHxpoHM3ai4nn, TaK KaK naKeT He AOJi>KeH nepeceKaTb rpaHi/iijy noAKaApa. 

IX. 06pa6oTKa naKeTOB 

flrm onncaHHoro Bbiwe naKeTa Ka>KAoro ™na, kotophm npMHMMaeT KOHenHbiii aBTOMaT, oh 
BbinonHfleT KOHKpeTHbiM 3Tan i/mi/i rpynny OTanoB no o6pa6oTKe Arm ocyLqecTBrieHMsq pa6oTbi 
MHTepcjDePica. flaKeTbi npsiMOM jimhmh nepeAanw AaHHbix, KaK npaBMno, o6pa6aTbiBaK>Tca 



Ta6/iMMa XII 


Tun naKeTa 


PeaKi^Mfl KOHeMHoroaBTOMaTa npoi^eccopa naKeTOB 


3aronoBOK noAKaflpa (SH) 


rioATBep>KAaeT xopoiunw naKeT, 3axBaTbiBaeT none ajihhu noAKaApa m nocbinaeT napaivieTpbi naKeTa Ha npoqeccop 
oGLnero Ha3Ha>-ieHi/ifl. 


3anonHMTenb (F) 


MrHopupyeT AaHHbie. 


BufleonoTOK (VS) 


MHTepnpeTMpyeTflecKpunTop cpopMaTa BMAeoAaHHbix m Apyrne napaivieTpbi, pacnaKOBbiBaeT ynaKOBaHHbie AaHHbie 
nuKcenePi, KorAa sto Heo6xoAHMO, npeo6pa3yeT nuKcenn npn noMOLAM KapTbi LjBeTOB, ecnM sto Heo6xoAHMO, m 
3anncbiBaeT flaHHbie nuKcenew b cooTBeTCTByroLnwe MecTa pacTpoBoro MsoGpaweHHH. 


AyAWonoTOK (AS) 


riocbinaeTycTaHOBKy nacTOTbi ayAMOOTcneTOB Ha TaKTOBbiM reHepaTop ayAnooTCMeTOB, BbiAenaeT ayAMOOTcneTbi 
3aAaHHoro pa3Mepa, pacnaKOBbiBaeT AaHHbie ayAnooTcneTOB, KorAa sto Heo6xoAHMO, i/i HanpaBnaeT ayAMOOTO-ieTbi Ha 
cooTBeTCTByioLUMM CTeK o6paTHoro Mara3MHHoroTnna (COMT) ayAHOOTcneTOB. 


KapTa LjBeTOB (CM) 


C'-ii/iTbi BaeT napaivieTpbi pa3Mepa m CMeu^eHnq KapTbi i_|BeTOB ui 3anncbiBaeT AaHHbie KapTbi i_|BeTOB b SHei/iKy naMHTb 

i/ini/i nrtftfli/ii-iakni i if^rrt \/r i TnrtMr > TRa k"anTui i irptpiR 

Vli 1 VI 1 lUIVIL'l no nJ LL^CI U yOl |JUI1U 1 Oa l\a 1 Dl LjDC IUD, 


l/lHKancyrifiL|Hfl o6paTHOM 

J1HHHM nGpOflaHM flaHHblX 

(REL) 


Cnoco6cTByeT nocbiiiKe naKeTOB b o6paTHOM HanpaBneHMM b cooTBeTCTBytoinMM MOMeHT BpeivieHM. 1/lccneAyiOTCfl 
cpnarM oGpaTHOM nMHMH nepeAaHM flaHHbix, m no HeoSxoAHMOCTM nocbinaioTCfi naKeTbi Bo3MO>KHOCTeM KnMeHTa, TaioKe 
nocbinaioTCfi naKeTbi 3anpoca KnMeHTa m cocto^hmji cooTBeTCTByioinMivi o6pa30M. 


B03MO>KHOCTM KJlMeHTa (CC) 


nocbinaeT naKeT 3Toro TMna npM 3anpoce xoctom, Mcnonb3yjq none cpnaroB o6paTHOM nMHMM nepeAaHM AaHHbix naKeTa 
MHKancynjqLjMM o6paTHOM nMHMM nepeAaMM AaHHbix. 


KnaBnaTypa (K) 


nponycKaeT stm naKeTbi Ha npoi_|eccop o6mero Ha3HaneHH5i n c Hero, KOTopbiM ynacTByeT b o6ivieHe AaHHbiMM c 
ycTpoMCTBOM TMna KnaBMaTypbi, ec/iM oho npucyTCTByeT m Tpe6yeTCH ero Mcnonb30BaHMe. 


yKa3aTenbnoe ycrpoMCTBO 
(PD) 


nponycKaeT 3tm naKeTbi Ha npoqeccop oSmero Ha3HaHeHii« m c Hero, KOTopbiM ynacTByeT b o6ivieHe AaHHbiMM c 
ycTpoMCTBOM yKa3aTenbHoro TMna, ecnM oho npuicyTCTByeT m Tpe6yeTca ero ncnonb30BaHMe. 


3ai<pbiTne jimhum nepeflann 
AaHHbix (LS) 


PerucTpMpyeT cpai<T, hto jimhma nepeAaHM AaHHbix 3ai<pbiBaeTcq, m MHCpopMMpyeT npoqeccop o6Li^ero Ha3Ha-HeHMq. 


3anpoc Ha o6cny>KMBaHMe m 
cocTO^Hne KnueHTa (CSRS) 


nocbinaeT stot naKeT b KanecTBe nepBoro naKeTa b naKeTe 1/1 h Ka ncynji l|m m o6paTHOM jimhmm nepeAann AaHHbix. 


nepecbinKa 6nTOBbix 6jiokob 
(BPT) 


MHTepnpeTMpyeT napaMeTpbi nanceTa, TaKne KaK flecKpunTop cpopMaTa BMAeoAaHHbix, onpeAenaeT, KaK Me nHKcenM 
nepeMe^aTb nepBbiMM, m nepeMemaeT nMKcenM b pacTpoBOM M3o6pa>KeHMM no Heo6xoAMMOCTM. 


3annBKa pacTpoBOM o6nacTM 
(BAF) 


MHTepnpeTMpyeT napaMeTpbi naKeTa, npeo6pa3yeT nMKcenM npn noMouuM KapTbi LjBeTOB, ecnM Heo6xoAMMO, m 
3anMCbiBaeT AaHHbie niiKceneM b cooTBeTCTByioLi^Me MecTa b pacTpoBOM M3o6pa>KenMM. 


3anwBKa pacTpoBbiM y3opoM 
(BPF) 


MHTepnpeTMpyeT napaMeTpbi naKeTa, pacnaKOBbiBaeT ynaKOBaHHbie AaHHbie nMKcenei?i, ecnn Heo6xoflMMO, 
npeo6pa3yeT nMKcenM npM noMon^M KapTbi LjBeTOB, ecnM Heo6xoAMMO, m 3anncbiBaeT AaHHbie nMKceneM b 
cooTBeTCTByioLAMe MecTa b pacTpoBOM M3o6pa>KeHMM . 


KaHan jiuhum o6ivieHa 
AaHHbiMM (CLC) 


nocbinaeT stu AaHHbie HenocpeACTBeHHO Ha npoqeccop o6LL|ero Ha3HaneHMfl 


3anpoc Ha o6cny>KMBaHi/ie 
KnueHTa (CSR) bo BpeMfl 

«CnflMKM» 


nponeccop o6mero Ha3HaneHMfi ynpaBnaeT HM3KoypoBHeBbi mm cpyHKqujiMM nocbinKM 3anpoca m co CBoePi CTopoHbi 
o6Hapy>KMBaeT cocTH3aHMe c noBTopHbiM 3anycKOM nMHMM nepeAaniM AaHHbix. 


3anpoc nepexoAa Ha Tun 
MHTepcpePica (ITHR) n 
rioATBep>KAeHMe Tuna 
HHTepcpeiica (ITA) 


Mo>KeT nponycKaTb stm naKeTbi Ha npoqeccop o6mero Ha3HaneHMfi m c Hero. JlorMKa AA« npneMa naKeTa 3Toro TMna m 
cocTaBneHMfl OTBeTa c noATBep>KAeHMeM no cyu^ecTBy MMHMManbHa. nosTOMy 3Ta onepaqMa TaioKe MO>KeT 6biTb 
peanM30BaHa b kohchhom aBTOMaTe npoqeccopa naKeTOB. PesynbTMpyiouJiMM nepexoA npoMcxoAMT KaK AeMCTBMe 
HM3KoypoBHeBoro cpM3MMecKoro ypoBHfl, m ManoBepoflTHO, hto6w OKa3biBano BnM^HMe Ha cpyHKqMOHanbHbie 
bo3mo>khoctm Mnn cpyHKLjMOHMpoBaHMe npoi^eccopa o6mero Ha3HaMeHMfi. 


BbinoriHeHne nepexoAa Ha Tun 
(PTH) 


Mo>KeT AOMCTBOBaTb Ha TaKMe naKeTbi MnM HenocpeACTBeHHO, MnM nocpeACTBOM nepecbinKM mx Ha npoqeccop oS^ero 
Ha3HaHeHM$q, Ta K>Ke nocunajq KOMaHAy annapaTHbiM cpeACTBaM Ha BbinonHeHMe M3MeHeHna pe>KMMa. 
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X. CHHMeHkie CKopocTH nepeflaHM flaHHbix oSpaTHOti jimhum nepeAann AaHHbix 
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H3o6peTaTens™n 6bmo 3aMeneH0, hto HeKOTopbie napaivieTpbi, ncnorib3yeMbie txnn 
KOHTpojinepa jimhmm nepeAanM AaHHbix xocTa, mo>kho peryrmpoBaTb mjim KOHcjDnrypupoBaTb 
onpeAeneHHbiM o6pa30M Arm AOCTMweHMfl MaKCMivianbHOM mjim 6onee onTHMM3npoBaHHOM 
(MacLUTa6npoBaHHOM) ckopoctm nepeAanM AaHHbix no o6paTHoii jimhmm nepeAanM AaHHbix, hto 
oneHb xenaTenbHO. HanpMiviep, b TeneHMe BpeivieHM, Mcnonb3yeivioro Arm nepecbiriKM norm 
riaKeTOB oGpaTHbix AaHHbix riaKeia MHKancyrmmMM o6paTHOM jimhmm nepeAanM AaHHbix, napa 
cumanoB MDDI_Stb nepeKruonaeTca v\ C03AaeT nepMOAHnecKMM TaKTOBbiM CMrHan AaHHbix c 
nonoBMHHOM CKopocTbio nepeAanM AaHHbix npaiviOM jimhmm nepeAanM AaHHbix. 3to nponcxoAMT, 
noTOMy hto KOHTponnep jimhmm nepeAanM AaHHbix xocTa reHepupyeT cuman MDDI_Stb, kotopnm 
cooTBeTCTByeT curHany MDDI_DataO, iok ecrm 6bi oh nocbinan Bee HyriM. CMrHan MDDI_Stb 
nepecbinaeTcsq c xocia Ha KriMeHT, rAe oh i/icnonb3yeTCfl a™ reHepnpoBaHM5i TaKTOBoro 
cumana f\m nepecbiriKu AaHHbix o6paTHOM jiuhmm nepeAanM AaHHbix c KnueHTa, c kotophm 
o5paTHbie AaHHbie nocbinaiOTca o6paTHO Ha xoct. Ha cjDnr.50 noi<a3aHa nnjiK)CTpai4Msi TMnoBbix 
3HaneHMM 3aAep>KKM, KOTopbie v\Me\OT MecTO npn nepecbinKe v\ o6pa6oTKe cumanoB b npaivioivi m 
oGpaTHOM TpaKTe b CMcreivie, ncnojib3yK>u4eii Ljl/lMfl. Ha cjDnr.50 noKa3aHa rpynna 3HaneHMM 
3aAep>KKn: 1,5 hc, 8,0 hc, 2,5 hc, 2,0 hc, 1,0 hc, 1,5 hc, 8,0 hc m 2,5 hc okojio 
o6pa6aTbiBaK)LMMx nacTeii AJ~m reHepupoBaHna Stb+/-, nepecbiriKu Kni/ieHTy no Ka6enK>, 
npneiviHMKa Kni/ieHTa, reHepupoBaHnsq TaKTOBbix MivinynbcoB, TaKTi/ipOBaHi/ifl CMmajia, 
reHepnpoBaHna Data0+/-, nepecbiriKM Ha xoct no Ka6eriK) m KacKaAOB npneiviHMKa xocia 

COOTBeTCTBeHHO. 

B 3aBMCMMOc™ ot vw\e\ou\ev\ MecTO ckopoctm nepeAanM AaHHbix no npaiviOM jimhmm nepeAanM 
AaHHbix m 3aAep>KeK Ha o6pa6oTKy CMmajia ivioweT noTpe6oBaTbca BpeivieHM 6onbLue, neivi oahh 
Mmkji cumana MDDIStb Rnn 3aBepLueHMsq 3Toro acjDcjDeKTa «abomhoi~o npoxo>KAeHMfl» mjim 
rpynnbi co6biTMM, hto npMBOAUT k pacxoAOBaHMK) He>KejiaTenbHoro KormnecTBa BpeivieHM mjim 
Mmkjiob. flna peiueHMfl 3tom npo6neivibi fleriMTenb o6paTHOM ckopoctm nepeAanM p.enaej 
B03MO>KHbiM, HTo6bi npoAOJi>KMTejibHOCTb OAHoro 6MTOBoro MHTepBana no 06paTH0M JIMHMM 
nepeAanM AaHHbix oxBaTbiBajia MHoroHMcneHHbie mmkjih CMrHajia MDDI Stb. 3to 03HanaeT, hto 
CKopocTb nepeAanM AaHHbix no o6paTHOM jimhmm nepeAanM AaHHbix MeHbwe, neivi CKopocTb 
nepeAanM no npaiviOM jimhmm nepeAanM AaHHbix. 

Heo6xoAHMO 3aivieTMTb, hto cjDaKTMnecKaa npoAon>KMTejibHOCTb 3aAep>KeK CMmajia no 

MHTepCjDeMCy MO>KeT OTJIMHaTbCfl B 3aBMCMMOCTM OT Ka>KAOM 3aAaHHOM CMCTeMbl XOCT-KJIMeHT MJIM 

Mcnojib3yeMbix annapaTHbix cpeACTB. Xota m He Tpe6yeKm, Ka>KAasi CMCTeivia, KaK npaBMJio, 
MO>KeT 6biTb CAenaHa TaK, hto OHa 6yA©T pa6oTaTb nynuje nocpeACTBOivi Mcnorib30BaHM5q riaKeTa 
M3MepeHMsq 33a©P>kkm Ha ABOMHoe npoxo>KAeHMe p,nn M3MepeHMsq cjDaKTMHecKOM 33abp>kkm b 
CMCTeivie, TaK hto fleriMTenb o6paTHOM ckopoctm nepeAanM ivioweT ycTaHaBJiMBaTbca Ha 
onTMivianbHyK) BeriMHMHy. Xoct MO>KeT noAA^p>KMBaTb mjim 6a30BbiM OTcneT AaHHbix, hto npouje, 
ho pa6oTaeT npM MeHbweM ckopoctm, mjim ynynweHHbiM OTcneT AaHHbix, kotophm 6ojiee 
cno>KHbiM, ho noAA©P>KMBaeT 6onee BbicoKMe ckopoctm nepeAanM o6paTHbix AaHHbix. 

B03MO>KHOCTM KJIMeHTa flJlfl nOAA©P>KKM 060MX CnOCOGOB CHMTaK)TC5q OAHHaKOBblMM. 

3aAep>KKa Ha ABOMHoe npoxo>KAeHMe M3MepaeTca nocpeACTBOM Toro, hto xoct nocbmaeT 
KJiMeHTy naKeT M3MepeHM5i 3aAep>KKM Ha ABOMHoe npoxo>KAeHMe. flMcnjieM OTBenaeT Ha otot 
naKeT nocbuiKOM nocjieAOBaTeribHOCTM eAHHMi_\ o6paTHO Ha xoct BHyTpM mjim b TeneHMe 
npeABapMTenbHO Bbi6paHHoro OKHa M3MepeHMsi b otom naKeTe, Ha3biBaeMOM noneivi nepMOAa 
M3MepeHMsq. noAPoGHbie BpeivieHHbie cooTHOLueHMsq OToro M3MepeHMsq Gnjim onMcaHbi paHee. 
3aA©P>KKa Ha ABOMHoe npoxo>KAeHMe Mcnojib3yeTC?i a^^ onpeAejieHMa ckopoctm, c kotopom 
MOxeT 6e3onacHO BbinojiH^Tbca OTcneT AaHHbix o6paTHOM jimhmm nepeAanM AaHHbix. 

H3MepeHMe 33abp>kkm Ha ABOMHoe npoxo>KAeHMe coctomt M3 onpeAeneHM^, o6Hapy>KeHMs^ 
mjim noAcneTa KOJiMnecTBa TaKTOBbix MHTepBanoB AaHHbix npsiMOM jimhmm nepeAanM AaHHbix, 
npoMexoA^LAMx Me>KAy HananoM norm nepMOAa M3MepeHM?i m HanajiOM nepMOAa BpeivieHM, KorAa 
nocneAOBaTeribHOCTb OTBeTa Oxff, Oxff, 0x00 npMHMiviaeTCsq oGpaTHO Ha xocTe ot KriMeHTa. 

OTMeTbTe, HTO B03MO>KHO, HTO OTBeT OT KJIMeHTa MO>KeT npMHMMaTbCSq 3a He60JlbLUyK) AOJ1K) 

TaKTOBoro nepMOAa npsqiviOM jimhmm nepeAanM AaHHbix ao Toro, KaK hmcjio M3MepeHMM 
co6Mpanocb nonynMTb npMpaLAeHMe. Ecjim 3Ta HeM3MeHeHHaa BeriMHMHa Mcnorib3yeTCsq Rnn 
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BbNHcneHkm flejiMTerm o6paTHOM ckopoctm nepeAanM, OHa ivioweT Bbi3BaTb olum6km 6mtob Ha 
o6paTHOM jimhmm nepeAanM AaHHbix bcjibactbmb HeHaAe>KHoro OTcneTa AaHHbix. ripMMep OToro 
cnynaa M3o6pa>KeH Ha cjDnr.51, rAe b rpacjDMnecKoii cfropivie M3o6pa>KeHbi cumajibi, 
npeACTaBn^K)LMne MDDI_Data Ha xocTe, MDDI_Stb Ha xocTe, TaKTOBbie MMnyjibCbi AaHHbix 
nps^MOM jimhmm nepeAanM AaHHbix bhytpm xocia m Hmcjio 3aAep>KKM. Ha cjDMr.51 
nocneAOBaTeribHOCTb OTBeia 6bma npMHATa ot Kni/ieHTa 3a aojikd TaKTOBoro nepMOAa npaiviOM 
jimhmm nepeAanM AaHHbix ao Toro, KaK Hmcjio 3aA0P>KKM co6npanocb nonynnTb npwpameHwe c 6 
AO 7. EcriM 3aAep>KKa npMHMMaeTCsq paBHOM 6, TorAa xoct 6yAeT npon3BOAHTb OTcneT 
o6paTHbix AaHHbix KaK pa3 nocrie 6nTOBoro nepexoAa mjim, bo3mo>kho, b cepeAnne 6MTOBoro 
nepexoAa. 3to MO>KeT npuBec™ k olumGohhomy OTcneTy Ha xocre. l~lo gtom npunuHe 
M3MepeHHa?i 3aAep>KKa oGbinHO Aon>KHa 6biTb yBennneHa Ha eAHHi/iijy nepeA TeM, KaK OHa 6yAeT 
ncnonb30BaTbcsq nnn BbinMcneHMfl flennTeri^ o6paTHOM ckopoctm nepeAanM. 

fleriMTerib oGpaTHOM ckopoctm nepeAanM npeACTaBj~meT coGom hmcjio umkjiob MDDI_Stb, 
KOTopbie xoct AonweH o>KMAaTb nepeA OTcneTOM AaHHbix o6paTHOM jimhmh nepeAanM AaHHbix. 
TaK KaK MDDI Stb MMKiiMnecKM noBTopaeTca c nacTOTOM, KOTopaa cocTaBnaeT nonoBMHy 
ckopoctm nepeAanM no npaiviOM jimhmm nepeAanM AaHHbix, to CKOppeKTMpOBaHHoe M3MepeHne 
3aAep>KKM Ha ABOMHoe n poxo>KAeH Me HeoGxoAHMO pa3AOJiMTb Ha ABa m 3aTeivi OKpymnTb ao 
cneAYK)Li|ero Menoro nMcna. 3Ta 3aBMCMMOCTb, BbipaweHHaa b BMAe cfropMynbi, cjieAyKDmaa: 
fle ji i/i Teji b _ o 6p aTH om _ ckopoctm _ nepeAanM = 

OKpyrneHne flo CjieAytomero l^enoro Hwcjia 

/ 3anepaeKa_ Ha_ nBoiiHoe_ npoxo^neiire + l^ 1 

v 2 

flj-m AaHHoro npniviepa OHa CTaHOBMTca: 
AejiMTejib_o6paTHOM _ ckopoctm _ nepeAa^H = 

OKpyrneHMe flo CjieayioLijero IJejioro Hucna' 



Ecjim M3MepeHMe 3aAep>KKM Ha ABOMHoe npoxo>KA6HMe, Mcnorib30BaHHoe b otom npMMepe, 
cocTaBrmno 7 npoTMB 6, to TorAa flexiMTerib oGpaTHOM ckopoctm nepeAanM TaioKe 6bin 6bi 
paBeH 4. 

OTcneT AaHHbix o6paTHOM jimhmm nepeAanM AaHHbix BbinojiHaeTCfl xoctom Ha nepeAHeM 
cjDpOHTe TaKTOBoro Mivinyjibca o6paTHOM jimhmm nepeAanM AaHHbix. CneTnMK mtim aHanorMHHaa 
M3BecTHaa cxeivia mhm ycTpoMCTBO npMcyTCTByeT KaK Ha xocTe, TaK m Ha KJiMeHTe (Ancnnee) 
Ana reHepMpoBaHM^ TaKTOBoro MMnyribca oGpaTHOM jimhmm nepeAanM AaHHbix. CneTnMKM 
MHMi_(MajiM3MpyK)TCSR, TaK hto nepBbiM nepeAHMM cjDpOHT TaKTOBoro MMnynbca o6paTHOM JIMHMM 
nepeAanM AaHHbix npoMCxoAUT b Hanajie nepBoro 6mt3 b none riaKeTOB o6paTHOM jimhmm 
nepeAanM AaHHbix naKeTa HHKancyj-mijMM o6paTHOM jimhmm nepeAanM AaHHbix. 3to 
MnjiK)CTpMpyeTC5i Rnn npMBeAeHHoro HM>Ke npMMepa Ha cjDMr.52A. CneTnMKM nojiynaKrr 
npMpau^eHMe Ha k3>kaom nepeAHeM cjDpOHTe CMmana MDDI_Stb, m KonMnecTBO noAcneraB, 
npoMCxoA^L^Mx ao Tex nop, noKa ohm He BbinonHAT i_\MKJiMnecKMM B03BpaT, ycTaHaBJiMBaeTca 
napaivieTpoivi Henwjenn o6paTHOM ckopoctm nepeAanM b riaKeTe MHKancyjiaijMM oGpaTHOM jimhmm 
nepeAanM AaHHbix. TaK KaK CMman MDDI_Stb nepeKntonaeTCfl co CKopocTbK), paBHOM nojiOBMHe 
ckopoctm nepeAanM npaiviOM jimhmm nepeAanM AaHHbix, TorAa CKopocTb nepeAanM oGpaTHOM 
jimhmm nepeAanM AaHHbix paBHa nonoBMHe ckopoctm nepeAanM npaiviOM jimhmm nepeAanM 
AaHHbix, AOJieHHOM Ha flejiMTerib o6paTHOM ckopoctm nepeAanM. HanpMMep, ecnM CKopocTb 
nepeAanM np^MOM jimhmm nepeAanM AaHHbix cocTaBJiaeT 200 M6mt/c m flenMTerib oGpaTHOM 
ckopoctm nepeAanM paBeH 4, to TorAa CKopocTb nepeAanM AaHHbix o6paTHOM jimhmm nepeAanM 
AaHHbix BbipawaeTCfl cjieAyK>mMM o6pa30M: 

1 20QM6mt/c 

- ■ = 2 bM&HT / c 

2 4 

npMMep, noKa3biBaK)u_|MM BpeMeHHbie cooTHOLueHMsq CMrHanbHbix jimhmm MDDI_DataO m 
MDDI_Stb b riaKeTe MHKancyjisn_\M^ oGpaTHOM jimhmm nepeAanM AaHHbix, noKa3aH Ha cjDMr.52, rAe 
napaivieTpbi naKeTa, Mcnonb3yeMoro a^h MJiJiiocTpaqMM, mvieiOT 3HaneHM?i: 
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flriMHa naKeTa = 1024 (0x0400) 
Tun naKeTa = 65 (0x41) 

<t>jian/i oGpamoM jimhmm nepe,qaHM AaHHbix = 0 
MUK napaMeTpoB = 0xdb43 
flriMHa peBepci/ipoBam/m nepeAanM 1 = 1 
flriMHa pe Be pen po Bam/15^ nepeAann 2 = 1 
flennTenb o6paTHoii ckopoctm nepeAann = 2 
Bee Hynn - 0x00 

flaHHbie naKeTa Me>KAy normivm flriMHbi naKeTa m MI/IK napaivieTpoB npeACTaBJiflKrr co6om: 
0x00, 0x04, 0x41, 0x00, 0x02, 0x01, 0x01, 0x43, Oxdb, 0x00 ... 

riepBbiM naKeTOM oGpaTHOM jimhmm nepeAann AaHHbix, B03BpamaeMbiM ot Kni/ieHTa, nsnnejen 
riaKeT 3anpoca KJineHTa m coctohhmh, MMeK>i_Mnii flJiMHy naKeTa 7, m Tun naKeTa 70. 3tot 
naKeT HanMHaeTca c 6aiiTOBbix 3HaneHMM 0x07, 0x00, 0x46 ... 1/1 t.a- Ha cJdht.52, OAnaKO, 
BHAeH ToribKO nepBbiM 6afiT (0x07). 3tot nepBbiM naKeT o6paTHOM jimhmm nepeAanM AaHHbix 
CABMHyT bo BpeivieHu noHTM Ha oahh TaKTOBbifi nepwoA o6paTHOM jimhmm nepeAann AaHHbix Ha 
cjDi/irype Arm nnriK)CTpai4MM cjDaKTMnecKOM 3aAep>KKM o6paTHOM jiuhmh nepeAanw AaHHbix. 
riyHKTMpHoii JiMHueti noKa3aHa MAeanbHaa cjDopivia cumana c HyneBOM 3aAep>KKOM Ha ABOMHoe 
npoxo>KAeHMe Me>KAy xoctom m kjimohtom. 

riepecbmaeTca caMbiM CTapniMM 6bv\t norm L(HK napaMeTpoB, nepeA kotophm npeAwecTByeT 
Tun naKeTa, 3aTeM none Bcex Hyneii. Ctpo6 ot xocTa nepeKntonaeTCfl c eAMHMi_|bi Ha Hynb n 
o6paTHO b eAUHMMy, KorAa AaHHbie ot xocTa MeH5iK)T ypOBeHb, o6pa3ya 6onee LunpoKkie 
MMnyribCbi. KorAa AaHHbie nepexoA^T b Hyrib, CTpo6 nepeKJiKHaeum c 6onee BbicoKOM 

CKOpOCTbK), TOJlbKO M3MeHeHMe B A3HHblX Ha JIMHMM A3HHblX Bbl3blBaeT M3MeHeHMe OKOJIO KOHIja 

norm BbipaBHMBaHMsi. Ctpo6 nepeKntonaeTCfl c 6onee BbicoKoii CKopocTbK) Ha ocTaribHOM nacTM 
cjDMrypbi BcneACTBMe cjDMKCMpOBaHHbix ypoBHeM 0 mjim 1 CMmana AaHHbix b TeneHMe 
pacujMpeHHbix nepMOAOB BpeivieHu, m nepexoAbi nonaAaiOT Ha CTpyKTypy MMnyribCHOM 
nocneAOBaTenbHOCTM (cJdpoht). 

TaKTOBbiM MMnyjibc o6paTHOM jimhmm nepeAanM AaHHbix aj~ia xocTa HaxoAHTca b Hyne ao 
KOHi_\a nepMOAa PeBepCMpOBaHMsi nepeAanM 1, KorAa HaHMHaKrrcfl TaKTOBbie MMnyribCbi Rnn 
oGecneneHMSR nepeAanM naKeTOB o6paTHOM jimhmm nepeAanM AaHHbix. CTpenKM Ha hm>khom nacTM 
cjDMrypbi o6o3HanaK)T to, KorAa npoM3BOAHTca OTcneT AaHHbix, hto 6yAeT ohobmaho m3 
ocTaBiueMC^ nacTM onMcaHMa. riepBbiM 6aiiT nepecbinaeivioro norm naKeTa (b AaHHOM cnynae 
11000000) noKa3aH HanMHaiOLAMMCfl nocne norm PeBepcMpoBaHMa nepeAanM 1, m ypoBeHb Ha 
jimhmm CTa6MJiM3MpoBaH ot BbiKfiK)HeHHoro ApafiBepa xocTa. 3aAep>KKa Ha npoxo>KA©HMe nepBoro 

6mT3 M, KaK BMAHO, A™ 6v\TB TpM MO>KeT 6blTb BMAH3 nyHKTMpHblMM JlMHMflMM f\T]9\ CMTHafia Data. 

Ha cjDMr.53 mo>kho Ha6nK>AaTb TMnoBbie 3HaneHMfl Renwjenn o6paTHOM ckopoctm nepeAanM, 
ocHOBaHHbie Ha ckopoctm nepeAanM AaHHbix npaiviOM jimhmm nepeAanM AaHHbix. cDaKTMnecKMM 
fleriMTenb o6paTHOM ckopoctm nepeAanM onpeAermeTca KaK pe3ynbTaT M3MepeHMsq jimhmm 
nepeAanM AaHHbix Ha ABOMHoe npoxo>KAeHMe f\nn rapaHTMpoBaHMa na^neyKa^eiA pa6oTbi 
o6paTHOM jimhmm nepeAanM AaHHbix. riepBaa o6nacTb 5302 cooTBeTCTByeT o6nacTM 6e3onacHOM 
pa6oTbi, BTopaa oGnacTb 5304 cooTBeTCTByeT o6nacTM xapaKTepMCTMK b npeAeribHbix 
ycnoBMsqx, TorAa KaK TpeTba o6jiacTb 5306 yKa3biBaeT ycTaHOBKM, npM kotopnx 
ManoBepo^THO, hto 6yAeT cjDyHKi_(MOHMpOBaTb npaBMJibHO. 

YcTaHOBKM M3MepeHMsq 3aAep>KKM Ha ABOMHoe npoxo>KAeHMe m fleriMTejia o6paTHOM ckopoctm 
nepeAanM OAHHaKOBbie npM pa6oTe c jik>6om ycTaHOBKOM TMna MHTepcjDeMca KaK no np^MOM, TaK 
m no oGpaTHOM jimhmm nepeAanM AaHHbix, noTOMy hto ohm BbipawaKrrcfl m pa6oTaK)T b 
OTHOLueHMM eAMHMi_( cjDaKTMHecKMx TaKTOBbix nepMOAOB, a He KOJiMnecTBa nepeAaHHbix MJIM 
npMH^TblX 6mtob. 

OGbiHHO, MaKCMManbHO B03MO>KHbiM flenMTejib o6paTHOM ckopoctm nepeAaHM paBeH 
nonoBMHe KOJiMnecTBa 6mtob, KOTopoe MO>KeT 6biTb nocnaHO b OKHe M3MepeHM?i naKeTa 
M3MepeHMsq 33a©p>kkm Ha ABOMHoe npoxo>KAeHMe, Mcnorib3ysq MHTepc|3eMC TMna-l, mjim a^i^ 
AaHHoro npMMepa: 
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(512 6aMTOB« 8 6MT ob / 6aM 1 } 

= 2048 

2 

Cnoco6 ynyHLueHHoro OTCHGTa o6paTHbix AaHHbix TaK>Ke MO>KeT npi/iMehmTbCfl b KanecTBe 
anbTepHaTMBbi, KOTopbiM no3BonaeT CAenaTb MeHbLUMM o6paTHbm 6nTOBbiM i/iHTepBan, ^eM 
3a,qep>KKa Ha ABOMHoe npoxoKfleHHe. B otholughmm 3Toro MeTOfla xoct He ToribKO M3MepaeT 
3a,qep>KKy Ha abomhog npoxoKfleHkie, ho Taione mo>k6t onpGAen^Tb cjDa3y OTBeTa ot KnMGHTa 
OTHOCMTGnbHO «MAGanbH0i/i» rpaHMMbi 6nTa KnMGHTa m jimhmm nepeAann AaHHbix c HyneBOM 
3aAep>KKOM. 3hb9] cf)a3y OTBGTa ycTpOMCTBa KJiMeHTa, xoct MO>KeT onpeAGnMTb OTHOCMTenbHO 
6e3onacHoe bpgmh p,nn OTCHGTa 6mtob o6paTHbix AaHHbix ot KnMGHTa. H3mgpghmg 3aAep>KKM Ha 
abomhog npoxo>KAeHMe yKa3biBaeT xocTy pacnonoweHMe nepBoro 6nTa o6paTHbix AaHHbix 
OTHOCMTGnbHO Hanana norm riaKGTOB o6paTHbix AaHHbix. 

Ha cjDMr.52B b rpac|DMHecKOM cjDopMe nnnK>CTpnpyeTCfl oahh BapMam - ocyi-MGCTBnGHMsi 
npniviepa ynyniuGHHoro OTCHGTa o6paTHbix AaHHbix. L4AGanbHbii/i CMman o6paTHbix AaHHbix c 
HyneBOM 3aAep>«KOM Ha abomhog npoxo>KAGHMG noKa3aH b bma© cjDopMbi cumana nyHKTupHOM 
nnHMeii. OaKTi/iHGCKaa 3aAep>KKa Ha abomhog npoxo>KAGHMG MG>KAy 3,5 m 4 141/iKnaMM MDDI_Stb 
mo>kgt Ha6riK)AaTbc^ KaK pa3H0CTb b 3aA©P>KKG MG>KAy cJdopmom CMmana CnnOLUHOM J1MHMGM M 
MAGaribHOM. 3to Ta >kg caiviasq 3aAep>KKM, KOTopaa 6bina 6bi M3MGpGHa c ncnojib30BaHneM 

llaKGTa M3MGpGHMSq 3aAep>KKM Ha ABOMHOG npOXO>KAeHMG, M 6blJia 6bl paBHOM M3MGpGHH0My 
3HaHGHMK) 33ABp>KKH Ha ABOMHOG npOXO>KAeHMG, paBHOMy 7 6MTOBblM MHTGpBanaM npflMOM 
J1HHMM nGpeASHM AaHHblX. B ASHHOM BapnaHTG OCyLHeCTBTIGHMfl 6MTbl o6paTHbix AaHHblX MMGKDT 

AnnHy 2 MMnyribCOB MDDI_Stb, kotopng paBHbi 4 Gmtobnm MHTGpBanaM np^MOM jiuhmm 

nGpGASHM AaHHblX, HTO COOTBGTCTByGT AenMTGJIK) 06paTH0M CKOPOCTM nGpGAaHM, paBHOMy 2. 

Jinn ynyHLUGHHoro OTCHGTa o6paTHbix AaHHbix oGbNHO Mcnonb3yK>T npGABapnTenbHO 
Bbi6paHHbiM p,en\ATer\b o6paTHOM ckopoctm nepeAanM, paBHbm 2, bmgcto BbNucneHM^ ero, KaK 
onucaHO b APyroM mgctg. 3to, no-BMAMMOMy, npeACTaBnaeT co6om no cymecTBy onTHManbHbiM 
Bbi6op p,r\9\ ynyniuGHHoro OTCHGTa o6paTHbix AaHHbix, TaK KaK i/iAGanbHasq TOHKa otchgt3 JiGrKO 
mo>kgt onpep,en5\Tbcn c ncnonb30BaHneM o6bNHbix m3mgpghhm, onucaHHbix Bbiiue. 

HAGaribHaa TOHKa OTCHGTa Arm o6paTHbix AaHHbix riGrKO mo>kgt BbNucn^Tbca nocpGACTBOM 
BZftTwn ocTaTKa ot AeneHMfl cyiviiviapHOM 33a©p>kkm Ha abomhog npoxo>KA6Hi/iG Ha kohhhgctbo 
TaKTOBbix MMnyribcoB np^MOM riMHMn nGpGAani/i AaHHbix Ha o6paTHbiM 6ht, nnn 3aAep>KKa Ha 

ABOMHOG npOXO>KABHMG nO MOAyJIK) TaKTOBblX MMnyilbCOB npflMOM JIUHMM nGpGA3HM AaHHblX Ha 

o6paTHbiM 6mt. 3aTGM BbMGCTb mjim 1, MfiM 2 nnn nonyneHMfl 6G30naCHOM TOHKM BAariM OT 
nGpGxoAa AaHHbix. B AaHHOM npMMGpG 7 mod 4=3, TorAa 3-1=2, mjim 3-2=1. EG3onacHaa TOHKa 
OTCHGTa paBHa mjim 1, mjim 2 Gmtobnm MHTGpBanaM nps^MOM nMHMM nopGAanM AaHHblX OT CjDpOHTa 
«MAGanbHOM» rpaHMMbi 6mt3 Rnn HynGBOM 33a©P>kkm Ha abomhog npoxo>KA6HMG. ct>Mrypa 

M306pa>KaGT TOHKy OTCHGTa Ha paCCTO^HMM 2 6MTOBNX MHTGpBanOB np^MOM nMHMM nGpGA3HM 

AaHHbix ot MAGanbHOM rpaHML^bi 6mt3, KaK yKa3aHO rpynnoM BGpTMKanbHbix CTponoK b hm>khgm 
nacTM bpgmghhom AnarpaMMbi. riGpBafl TOHKa OTCHGTa npGACTaBns^GT co6om nopByK) MAGanbHyio 
rpaHMMy 6mt3 nocnG m3mgpghhom 33abp>kkm Ha abomhog n poxo>KAe h m g , nnK>c cmglughmg a^^ 

6G30naCHOrO OTCHGTa. B AaHHOM npMMGpG M3MGpGHMG 33A6p>KKM Ha ABOMHOG npOXO>KAGHMG 

paBHO 7, noaTOMy cnGAyK)U4aa MAGanbHa^ rpaHMMa 6mt3 HaxoAHTC^ Ha 8-om 6mtobom 

MHTGpBanG, 33TGM A06aBMTb MnM 1 , MnM 2 A^l^ 6G30naCH0M TOHKM OTCHGTa, nOOTOMy OTCHeT 

nopBoro 6mt3 Aon>KGH BbinonH^TbCsq b MnM 9, MnM 10 6mtobom MHTGpBanG np^MOM nMHMM 
nGpGAanM AaHHbix nocnG Hanana l~lon^ riaKGTOB o6paTHbix AaHHbix. 
XI. PeBepcMpoBaHMe pepegaHM m 3amMTHbie MHTepBanbi 

none PeBepcMpoBaHMe nepeAanM 1 b riaKeTe MHKancynaqMM o6paTHOM nMHMM nepeAanM 

AaHHblX npeAOCTaBn^eT BpGMSq A^^ OAHOBpGMGHHOrO BblKnK)HGHM?1 ApaMBGpOB XOCTa M 
BKnKDHGHMSq ApaMBGpOB KnMGHTa. llonG 3aLL4MTHOrO MHTGpBana 1 B riaKGTG M3MGpGHMfl 33Aep>KKM 
Ha ABOMHOG npOXO>KAeHMG AOnyCKaGT nGpGKpblTMG XOCTa M KnMGHTa, nOOTOMy ApaMBGpbl 

KnMGHTa MoryT BKnKDnaTbcsq ao Toro, KaK ApaMBGpbl MHTGpcjDGMca xocTa 6yAyT BbiKnK)HGHbi. rionG 
PGBGpcMpoBaHM5i nepeAanM 2 b riaKGTG MHKancyns^MMM oGpaTHOM nMHMM nopGAanM AaHHbix AaGT 

B03MO>KHOCTb nOnHOM nGpGA3HM AaHHblX B npGAblAyLLJGM nOnG OT KnMGHTa, ao Toro KaK 

ApaMBGpbl xocTa 6yAyT BKnioHGHbi. flono 3ai_MMTHoro MHTepBana 2 oGecnenMBaeT BenMHMHy MnM 
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nepi/iOA BpeivieHM, kotopwm no3BOJ"meT Apai/iBepaM KnueHTa m xocrra B036y>KAaTbCfl 
OAHOBpeivieHHO ypoBHeM nornnecKoro Hyrm. Fiona 3ai_MMTHoro MHTepBana 1 m 3au4MTHoro 
MHTepBana 2, KaK npaBi/mo, 3anojiHflK>TCfl npeABapwTejibHO ycTaHOBneHHbiMM v\nv\ 
npeABapwTenbHO Bbi6paHHbiMM 3HaneHMfliviM i\m aihh, Kcrropbie He npeAHa3HaneHbi aj~ia 
peryni/ipOBKi/i. B 3aBMCHMOc™ ot ncnorib3yeMbix annapaTHbix cpeACTB MHTepcjDefica otm 
3HaneHnsq MoryT 6biTb pa3pa6oTaHbi, ncnorib3ya SMnnpuHecKne AaHHbie, m OTKoppeKTupoBaHbi b 
HeKOTopbix cjiynaax AJ~m ynyHLueHMa pa6oTbi. 
PeBepcupoBaHkie nepeAaHM 1 

HecKoribKO cfraKTopoB cnoco6cTByK>T onpeAeneHMio ajimhw PeBepcnpoBaHnsq nepeAaHM 1, m 
mmm siBrisqK)Tca CKopocTb nepeAaHM AaHHbix npsiMOM jimhmm nepeAaHM AaHHbix m MaKCMManbHoe 
Bpeivm BbiKiiK)HeHM5i ApaMBepoB MDDI_Data b xocTe, m Bpeivm BK/iKDneHM^ ApaMBepa KriMeHTa, 
KOTopoe, KaK npaBMno, OAHnaKOBO, hto m BpeMsq BbiKfiKDHeHMsq xocTa. flriMHa nonsq 
PeBepCMpOBaHMs^ nepeAaHM 1 BbiGMpaeTca paBHOM 24-t B iT (Ta6riMi4a XI). flnMHa KonMnecTBa 
6atiTOB nps^MOM jimhmm nepeAaHM AaHHbix nonn PeBepCMpOBaHM^i nepeAaHM 1 onpeAermeTca c 
Mcnojib30BaHMeM MHO>KMTerm TMna MHTepcJoeMca m BbiHMcnaeTca c Mcnonb30BaHMeM 

3aBMCMMOCTM: 

24 

AnnTejibHOCT^ 6Bepcwp0BaHMe nepMaMH 1 = 86MT/6a ^ T ' MhQ>K1/1Tej1b TMna HHTepct>ePica npM = 
3- MHOKMTenb TMna MHTep<£etica npM 

rAe MHOKMTenb TMna MHTepcjDeMca paBeH 1 f\nn TMna 1 , 2 A-n* TMna 2, 4 rhx TMna 3 m 8 
AJifl TMna-4. 

PeBepcMpoBaHMe nepeAaHM 2 

ct>aKTopaMM, KOTopbie onpeAensqKDT npoAon>KMTejibHOCTb BpeivieHM, KaK npaBMno, 
Mcnonb3yeiviyK) aj~i* PeBepcMpoBaHMe nepeAaHM 2, sqBj-mKrrcfl 3aAep>KKa Ha ABOMHoe 
npoxo>KAeHMe jimhmm o6ivieHa AaHHbiMM, MaKCMManbHoe Bpeivm BbiKJiKDneHMfl ApaMBepoB 
MDDI_Data b KriMeHTe m Bpeivm BKmoneHMsq ApaMBepa xocrra, KOTopbiM 3aAaeTca paBHbiM 
BpeivieHM BbiKniOHeHMfl ApaMBepa KJiMeHTa. MaKCMManbHoe Bpeivm bkji loneHMSR ApaMBepa xocTa m 
Bpeivm Bbi KJiKDneHMsi Apai/iBepa KriMeHTa 3aAaeTCsi b APyroivi MecTe. 3aAep>KKa Ha ABOMHoe 
npoxo>KAeHMe M3MepsieTCfl b eA^HMi^ax t B!T . MMHMMaribHafl Rnwna, 3aAaBaeiviaa KonMnecTBOM 
6aMTOB npsiMOM jimhmm nepeAaHM AaHHbix nojisq PeBepcMpoBaHMe nepeAaHM 2, BbiHMcrmeTca 

COmaCHO 3aBMCMMOCTM: 

flnMTejibHOCTb PeBepc , p0BaH , e nepeAaH , 2 > OKpymnTb flo CjieayioiAero Uejioro Hucna 

3aAep>KKa Ha flBOMHoe npoxo>KfleHMe + 24 fc- . „ 

MHO>KMTejib Tuna MHTepcbeMca nf 

86HTOB/6a«T 

HanpMMep, npaiviafl jimhmm nepeAaHM AaHHbix TMna 3 c 3aAep>KKOM Ha ABOMHoe npoxo>KAeHMe 
10 TaKTOBbix MMnyjibcoB nps^MOM jimhmm nepeAaHM AaHHbix Mcnonb3yeT 3aA©P>KKy 
PeBepcMpoBaHMe nepeAaHM 2 nopaAKa: 

flnMTejibHOCTb PeBepcwp0BaHMe nepeflaHH2 > OKpymMTb flo CneAyioLqero Uenoro HMcna 
M1 + 24 > 

4 = 18 6aPiTOB 

L 8 ) 

XII. AjibTepHaTMBHbie BpeMeHHbie cooTHOUieidMg o6paTHOM jimhmm nepeAaHM AaHHbix 

Xcrrfl Mcnonb30BaHMe BpeivieHHbix cooTHOiueHMM m 3au_iMTHbix nonoc, OnMCaHHblX BblLUe, 

pa60TaeT RHn AOCTM>KeHMH MHTepcjDeMCa C BblCOKOM CKOpOCTbK) nepeCblJlKM ASHHblX, 

M3o6peTaTenM o6Hapy>KMJiM MeTOA A-n* yneTa A^^TejibHOCTM o6paTHbix 6mtob, KOTopbie Kopone, 
neivi Bpeivm ABOMHoro npoxo>KAeHMsq, nocpeACTBOM M3MeHeHMsq o6Hapy>KeHMfl o6paTHbix 

BpeMeHHblX COOTHOLUeHMM. 

KaK npeACTaBJieHO Bbiiue, npeAbiAyLquw noAxoA k BpeivieHHbiM cooTHOujeHM^M o6paTHOM 
jimhmm nepeAaHM AaHHbix KOHcjDMrypMpyeTca TaK, hto noACH MTbi BaeTesi KOJiMnecTBO TaKTOBbix 
i^mkjiob c nocneAHero 6mt3 3au_|MTHoro MHTepBajia 1 o6paTHoro naKeTa BpeivieHHbix 
cooTHOujeHMM ao Tex nop, noKa He 6yAeT BbinonHeH OTcneT nepBoro 6mt3 Ha nepeAHeM cfrpoHTe 
TaKTOBoro MMnyjibca BBOAa-BbiBOAa. T.e. TaKTOBbiM CMmaji(bi), Mcnonb3yeivibiM a^^ 
comacoBaHM^ bo BpeivieHM bxoaob m bhxoaob a^ L(l/IMfl. BbiHMcneHMe A^JiMTensq o6paTHOM 
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ckopoctm nepeAann TorAa onpeAenaeTCfl cnBp,y\oiuy\w\ o6pa30M: 

Aen li ren b_ o6parHoPi_ CKopoc™_nepefia^M=OKpyrneHMe^ocne / qyfOLi(eroUejioroHMCJia= 
( 3aflep>KKa_Ha_ABotiHoe_npoxo>KfleHne + 1 N ] 



3to o6ecneHMBaeT Lunpi/my 6nTa, paBHyK) 3aAop>KKe Ha abomhog npoxo^eHMe, KOTopasq 
npuBOAUT k oneHb HaA^>KHOM o6paTHOM nnHnn nepeAa^M AaHHbix. OAHaKO, KaK 6bino noKa3aHO, 
o6paTHa^ riMHun nepeAanM AaHHbix cnoco6Ha pa6oTaTb 6biCTpee nnn npn 6onee bwcokom 
CKopoc™ nepeAann AaHHbix, neivi M3o6peTaTenM m xotat BOcnonb30BaTbca. Hobum mctoa 
M3o6peTeHM5q no3BonneT ncnorib30BaTb AonoriHMTenbHbie bo3mo>khoctm MHTepcjDefica Rnn 
AOc™>KeHM^ 6onee BbicoKoro 6biCTpoAefiCTBMfl. 

3to AOCTnraeTC?i TeM, hto xoct noACHMTbiBaeT KonMnecTBO TaKTOBbix qMKnoB ao Tex nop, 
noKa BbinojiHfieTCsi OTcneT eAMHMqbi, ho xoct BbinonHsieT OTcneT jimhmm AaHHbix KaK Ha 
nepeAHeM cjDpOHTe, TaK 1/1 Ha 3aAHeM cjDpoHTe bo Bpeivm oGpaTHoro naKeTa BpeivieHHbix 
cootholughmm. 3to AaeT B03MO>KHOCTb xocTy Bbi6paTb HaMGonee none3HyK) mjim Aa>xe 
onTMMaribHyK) TOHKy OTcneTa b npeAenax o6paTHoro 6nTa A-rm o6ecneneHMfl Toro, hto 6mt 
nsnnercn CTa6nribHbiM. T.e. HaiiTi/i Han6onee none3HbiM mjim onTMManbHbiki nepeAHMM cJdpoht 
f\r\9\ BbinoriHeHMsi OTcneTa AaHHbix p,nn naKeTOB MHKancynaqMM o6paTHOM jimhmm nepeAa^n 
AaHHbix o6paTHoro TpacjDMKa. OnTMManbHaa TOHKa BbinonHeHM^ OTcneTa 3aBMCMT KaK ot 
AeriMTensi oGpaTHOM jimhmm nepeAa^M AaHHbix, TaK m ot Toro, 6bina jim o6Hapy>KeHa nepBaa 
eAMHMi^a Ha nepeAHeM cjDpoHTe mjim Ha 3aAHeM cjopoHTe. HoBbiM cnoco6 comacoBaHMjq bo 
BpeivieHM no3BonaeT xocTy npocTO MCKaTb nepBbiM c(dpoht KOM6MHai_\Mn OxFF OxFF 0x00, 
nocbinaeMOM kjimohtom atih comacoBaHMsq bo BpeivieHM o6paTHOM jimhmm nepeAanM AaHHbix Ana 
onpeA©TieHM$q, rAe BbinoriH^Tb OTcneT b naKeTe MHKancynqi_|MM o6paTHOM hmhmm nepeAanM 
AaHHbix. 

ripMMepbi nocTynahOLijero o6pa™oro 6mt3 m KaK stot 6mt 6yAeT BbinonH^Tb noMCK pa3JiMHHbix 
AeriMTeneM o6paTHOM ckopoctm nepeAa^M, M3o6pa>KeHbi Ha cJdmt.64 BMecTe c KonM^ecTBOM 
TaKTOBbix L^MKnoB, KOTopbie npoM30LuiiM c MOMeHTa nociieAHero 6mt3 3au_\MTHoro MHTepBana 1. 
Ha cJdmt.64 mo>kho BMAGTb, mto, ecriM nepBbiM cJdpoht npoMexoAMT Me>KAy nepeAHMM m 33ahmm 
cJdpohtom (o6o3HaMeHHbiMM KaK nepeAHMi/i/3aAHMM), onTMMaribHOM tomkom OTcneTa ATia Renwrenn 
o6paTHOM ckopoctm nepeAanM, paBHoro eA^HMqe, onTMManbHasq TOHKa OTcneTa npeACTaBnseT 
co6om cJdpoht TaKTOBoro i_\MKJia, o6o3Ha4eHHbiM «b», TaK KaK oh npeACTaBrmeT co6om 
eAMHCTBeHHbiM nepeAHMM cJdpoht, npoMexoA^LAMM b TeneHMe nepMOAa o6paTHoro 6mt3. flna 
AeriMTena o6paTHOM ckopoctm nepeAa^M, paBHoro AsyM, onTMManbHOM tomkom OTCMeTa, 
BepoaTHO, siBnsqeTCsq Bee >Ke nepeAHMM c|dpoht «b» TaKTOBoro i_\MKJia, TaK KaK cJdpoht «c» i_\MKna 
6nM>Ke k cJopoHTy 6MTa, ^eM «b». flra AenMTensq o6paTHOM ckopoctm nepeAa^M, paBHoro 
MeTbipeivi, onTMMaribHOM tohkom OTcneTa, Bepo^THO, sRBJisqeTca cJdpoht «d» TaKTOBoro i^MKna, 
TaK KaK oh 6riM>Ke k 3aAneMy cjDpoHTy o6paTHoro 6mt3, rAe 3HaMeHMe, Bepo^THO, 
CTa6MriM3MpoBanocb. 

Bo3BpaLqaacb k c|DMr.64, ecriM, OAHaKO, nepBbiM cJdpoht npoMCxoA^T Me>KAy 33ahmm m 
nepeAHMM cJdpohtom (o6o3HaneHHbiMM KaK 3aAHMM/nepeAHMM), onTMMaribHOM to^kom OTcneTa A-n^ 
AenMTensi o6paTHOM ckopoctm nepeAa^M, paBHoro eAUHMqe, ^BnsqeTca cJdpoht «a» TaKTOBoro 
L\MKna tom km OTCMeTa, KaK tot, KOTopbiM ^BJisieTCsq eAMHCTBeHHbiM nepeAHMM cJdpohtom B 
npeAenax nepMOAa oGpaTHoro 6MTOBoro MHTepBana. Rnn A^nMTensq oGpaTHOM ckopoctm 
nepeAa^M, paBHoro AsyM, onTMManbHOM tomkom OTCMeTa 5iBnsieTca cJdpoht «b», m a^^ A^-nMTensq 
o6paTHOM ckopoctm nepeAaMM, paBHoro MeTbipeM, onTMManbHOM tohkom OTcneTa ABn^eTCsq 

CjDpOHT «C». 

Mo>kho BMAGTb, hto, no Mepe Toro KaK A^nMTenM o6paTHOM ckopoctm nepeAa^M CTaHOB^Tca 
Bee 6oribLue m 6onbLue, onTMManbHyK) TOHKy OTcneTa CTaHOBMTCsq nerne 06 h a py>KM Tb mjim 
Bbi6paTb, TaK KaK OHa Aomma 6biTb nepeAHMM cJdpohtom, kotopnm flBnaeTca caMbiM 
6nM>KaMLUMM k cepeAnne. 

Xoct MO>KeT Mcnonb30BaTb stot MeTOA AJ~ifl Haxo>KAeHMsq KonMnecTBa nepeAHMx cJdpohtob 
TaKTOBbix MMnynbcoB, nepeA TeM KaK 6yAeT Ha6nK>AaTbca nepeAHMM cJdpoht AaHHbix y AaHHbix 
naKeTa cornacoBaHMsq bo BpeMeHM Ha nMHMM AaHHbix. 3aTeM mo>kho npMHsqTb peiueHMe, 
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OCHOBblBaflCb Ha TOM, npOMCXOAUT JIM CjDpOHT Me>KAy nepeAHMM M 33AHMM CjDpOHTOM MJIM Me>KAy 

3aflHMM m nepeAHMM cJdpohtom, m neMy paBeH AeiMTenb oGpaTHOM ckopoctm nepeAanM, CKonbKO 
AonojiHMTeribHbix TaKTOBbix 141/1 kjiob Ao6aBMTb k cneTHMKy KonnnecTBa, hto6w i4enecoo6pa3HO 
o6ecneHMTb, HTo6bi OTcneT 6\atb BcerAa npon3BOAnnc5q MaKCHManbHO bo3mo>kho 6jim3ko k 
cepeAHHe. 

Ecjim xoct Bbi6pan mjim onpeABJiMJi KonnnecTBO TaKTOBbix lji/ikjiob, oh MO>KeT «nccneAOBaTb» 
pa3riMHHbie AeriMTenn o6paTHOM ckopoctm nepeAanM c kjimchtom ajia onpeAeneHMH, 6yAeT jim 
pa6oTaTb KOHKpeTHbM AenMTerib o6paTHOM ckopoctm nepeAanM. Xoct (m KnueHT) MO>KeT HanaTb 
c Renwjenn, paBHoro eAMHnqe, m npoBepnTb LJUK o6paTHoro naKeTa coctohhmh, npMHHToro ot 
KiiMeHTa, p,nn onpeAeneHna, npaBMnbHO jim cjDyHKijMOHMpyeT OTa o6paTHaa CKopocTb nepeAanM 
AJia nepecbiriKM AaHHbix. Ecjim LJUK noBpe>KAeH, cymecTByeT, Bepo^THO, 0LUM6Ka OTcneTa, m 
xoct MO>KeT yBennHMTb ABJ^MTerib oGpaTHOM ckopoctm nepeAanM m nonbiTaTbca CHOBa 3anpocnTb 
naKeT coctoahma. Ecjim btopom 3anpoujeHHbiM naKeT noBpe>KAeH, AeriMTenb CHOBa MO>KeT 6biTb 
yBenMHeH m CHOBa BbinoriHeH 3anpoc. Ecjim otot naKeT AeKOAMpyeTca npaBmibHO, 3tot 
AejiMTenb o6paTHoii ckopoctm nepeAanM MO>KeT Mcnonb30BaTbCfl AJifl Bcex 6yAy^Mx o6paTHbix 
naKeTOB. 

3tot cnoco6 ABrmeTCfl acjDcjDeKTMBHbiM m nojie3HbiM, TaK KaK o6paTHoe comacoBaHMe bo 
BpeMeHM He aoj~i>kho MeHflTbca c HanajibHOM oqeHKM comacoBaHMa bo BpeMeHM no ABOMHOMy 
npoxo>KAeHMK). Ecjim npaMaa jimhmm nepeAanM AaHHbix CTa6MJibHafl, kjimcht AonweH 
npoAon>KaTb AGKOAnpoBaHMe naKeTOB np^MOM jimhmm nepeAanM AaHHbix, Aa>Ke ecnM MMeKrrcfl 
c6om o6paTHOM jimhmm nepeAanM AaHHbix. KoHenHO, Bee >Ke ABj-meTCfl OTBeTCTBeHHOCTbK) xocTa 
ycTaHOBKa AenMTejifl o6paTHOM jimhmm nepeAanM AaHHbix AJ~m jimhmm nepeAanM AaHHbix, TaK KaK 
otot cnoco6 He rapaHTMpyeT coBepmeHHyK) o6paTHyK> jimhmk) nepeAanM AaHHbix. KpoMe Toro, 
AeriMTenb 3aBMCMT, maBHbiM o6pa30M, ot KanecTBa reHepaTopa TaKTOBbix MMnynbcoB, kotophm 
Mcnorib3yeTca Rnn reHepMpOBaHMsi TaKTOBbix MMnynbcoB BBOAa-BbiBOAa. Ecjim stot reHeparep 
TaKTOBbix MMnynbcoB MMeeT 3HanMTejibHyK> BeriMHMHy APO>KaHM5q, to cymecTByeT GonbLuaa 

B03MO>KHOCTb OLUM6KM OTCneTa. 3Ta B03MO>KHOCTb 0LUm6kM yBeJlMHMBaeTC^ C KOJIMHeCTBOM 

TaKTOBbix LiMKJioB b 3aAep>KKe Ha ABOMHoe npoxo>KAeHMe. 

3Ta peanM3aL|Msq, no-BMAMMOMy, HaMJiyHixiMM o6pa30M paGoTaeT a^h o6paTHbix AaHHbix TMna 
1 , ho MO>KeT npeACTaBJis^Tb npo6jieMbi p,n9\ o6paTHbix AaHHbix TMna 2-TMna 4 BcneACTBMe 
nepeKOca Me>KAy jimhm^mm AaHHbix, noTeHi_|ManbHO cjimujkom 6oribLUMMM p,nn pa6o™ jimhmm 
nepeAanM AaHHbix co CKopocTbio nepeAanM, KOTopaa pa6oTaeT HaMnynujMM o6pa30M TonbKO A*™ 
oahom napbi AaHHbix. Oah3ko HeT hooGxoammoctm, Bepo^THO, CHM>KaTb CKopocTb nepeAanM 
AaHHbix ao npeAbiAyLijero cnoco6a Aa>Ke c TMnoM 2-TMnoM 4 Rnn pa6oTbi. 3tot cnoco6 TaK>Ke 
MO>KeT pa6oTaTb HaMJiyniuMM o6pa30M, ecnM Ay^JiMpyeTca Ha k3>kaom jimhmm AaHHbix a^^ 
Bbi6opa MAeanbHoro mjim onTMMaribHoro pacnonoweHMa OTCneTa TaKTOBoro MMnyribca. Ecjim ohm 
npoMexoA^T b oamh m tot >Ke MOMeHT BpeMeHM OTCneTa A^a Ka>KAOM napbi AaHHbix, 3tot cnoco6 
6yAeT npoAon>KaTb pa6oTaTb. Ecjim ohm npOMCXOAUT b pa3JiMHHbie nepMOAbi OTCneTa, MoryT 
Mcnojib30BaTbca ABa pa3fiMHHbix noAxoAa. nepBbiM nBnneicn Bbi6op Tpe5yeMoro mjim 6onee 
onTMMM3MpOBaHHoro pacnono>KeHMa OTCneTa k3>kaom tohkm AaHHbix, Aa>Ke ecnM OHa He 
OAMHaKOBa Aifl Ka>KAOM napbi AaHHbix. Xoct 3aTeM MO>KeT BoccTaHOBMTb noTOK AaHHbix nocne 
BbinoriHeHM^ OTcneTa Bcex 6mtob m3 Ha6opa nap AaHHbix: ABa 6mt3 p,r\n TMna 2, neTbipe 6mt3 
Ann TMna 3 m BOceMb 6mtob f\m TMna 4. ApyroM BapMaHT Bbi6opa npeAHa3HaneH a^^ xocTa m 
3aKJiK)HaeTCsq b yBeriMneHMM Renwrenn o6paTHOM ckopoctm nepeAanM AaHHbix, TaK hto MO>KeT 
BbinoriHSRTbC5i OTcneT 6mtob AaHHbix Rnn k3>kaom napw AaHHbix Ha oahom m tom we cfcpoHTe 
TaKTOBoro MMnynbca. 

XIII. BriMBHMg 3aflep>KKM m nepeKoca jimhmm nepeflaHM AaHHbix 

riepeKOC 33Aep>KKM Ha nps^MOM jimhmm nepeAanM AaHHbix Me>KAy napaMM MDDI_Data m 
MDDI_Stb MO>KeT orpaHMHMTb MaKCMManbHO B03MO>KHyK) CKopocTb nepeAanM AaHHbix, ecnM He 
Mcnorib3yeTca KOMneHcaqM^ nepeKoca 3aAep>KKM. Pa3JiMHM?i b 3aAep>KKe, KOTopwe Bbi3biBaK)T 
nepeKOC BpeMeHHbix cooTHomeHMM, npoMexoA^T BcneACTBMe jiotmkm KOHTponnepa, nMHeMHbix 
ApaMBepoB m npMeMHMKOB m Ka6en?i m coeAMHMTeneM, KaK BKpaTi_\e M3no>KeHO HM>Ke. 

A. AHanM3 BpeMeHHbix cooTHOLueHMM jimhmm nepeflaHM flaHHbix, orpaHMneHHbiM nepeKOCOM 
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(Tnn-1 MUMfl) 

/. llpMMep 33/jepMKn m nepeKoca iimhmm nepe/jaw /jaHHb/x Tuna 1 

Ti/inoBaa cxeivia nHTepcjDeMca, noAo6Haa tom, KOTopaa noKa3aHa Ha cjDnr.41, M3o6pa>KeHa Ha 
c|DMr.57 ajia o6ecneHeHM5q jimhmh nepeAanw AaHHbix MHTepcjDefica Tuna 1. Ha cjDnr.57 npwiviepHbie 
nriM ™noBbie 3HaneHi/m Ana 3aAep>KKn Ha pacnpocTpaHeHi/ie m nepeKoca noKa3aHbi f\nn Ka>KAoro 

1/13 HeCKOJlbKMX 3TanOB 06pa60TKM MJ1M MHTepC|DeMCa np^MOM J1MHMM nepeASHH ASHHblX L(l/IMfl 

Tuna 1. nepeKOC b 3aAep>KKe Me>KAy MDDI_Stb n MDDI_DataO Bbi3biBaeT i/iCKa>KeHne paGonero 
MUKna BbixoAHbix TaKTOBbix MMnyribcoB. flaHHbie Ha D-BX0Ae Tpi/irrepHoro KacKaAa (RXFF) 
npneiviHMKa, ncnonb3yK)U4ero Tpi/irrepbi 5728, 5732, M3MeHflK>TCfl He3HaHMTeribHO noane cjDpOHTa 
TaKTOBoro MMnyribca, TaK hto MO>KeT h3A6>kho BbinonHsrrbca i/ix OTcneT. ct>nrypa i/i3o6pa>KaeT 
ABe KacKaAHO BKJiKweHHbie jimhhm 5732a i/i 5732b 3aAep>«Kn, i/icnonb3yeivibie Rnn peiueHi/ifl AByx 
pa3JiMHHbix npo6neM npw noMomn C03AaHi/m oto\a Bpeivm3aAaK)Li4ei/i 3aBMCMMOCTM. ripi/i 
cjDaKTMHecKOM peann3ai_inn ohm MoryT o6"beAHHflTbca b oahh aneivieHT 3aAep>KKi/i. 

Ha ct>nr.58 M3o6pa>KeHbi Data, Stb v\ BpeivieHHbie cooTHOLueHMa BOCCTaHOBneHi/m Clock 
(TaKTOBbix MMnyribcoB) Ha JImhmm nepeAanw AaHHbix Tuna 1 Ana npniviepHOM o6pa6oTKM cnmaria 
npn noMOLAM MHTepcjDeMca. 

CyMMapHbiti nepeKOC 3aAep>KKM, kotophPi aBrmeTca 3HaHMTeribHbiM, KaK npaBuno, B03HMKaeT 
i/inn npoMCxoAUT H3 cyMMbi nepeKoca b cneAyK)LAnx KacKaAax: TpurrepoB (TXFF) nepeAaTHi/iKa c 
TpwrrepaMM 5704, 5706; APawBepoB (TXDRVR) nepeAaTHMKa c APaPiBepaMM 5708, 5710; Ka6erm 
5702; jiMHe^Hbix npneiviHMKOB (RXRCVR) npweiviHi/iKa c npi/ieMHHKais/ii/i 5722, 5724; m hor/iki/i 
(RXXOR) MCKnK)HaK)LAee l/lfll/l npneMHMKa. 3aAep>KKa 5732a Aon>KHa cooTBeTCTBOBaTb hjim 
npeBbiLuaTb 3aAep>KKy BeHTi/iria 5736 MCKJiK)HaK)Li|ero HJ1H b KacKaAe RXXOR, KOTopaa 
onpeAenaeTca 3aBMCMMOCTbK>: 

* PD - niin( Delay 1) ~ ' PD -max( XOR > 

>KenaTeribHO BbinoriHMTb Tpe6oBaHne, HTo6bi D-bxoa TpurrepoB 5728, 5732 npi/ieiviHi/iKa He 
M3MeHancsq ao ero BxoAa TaKTOBbix nMnyribcoB. 3to AeficTBMTenbHO, ecnn Bpeivm yAepwaHkm 
RXFF paBHO HyriK). 

Ha3HaneHneM mjim cjDyHKqi/iefi 3aAep>KKM 2 aBrmeTca KOMneHcaiji/m BpeivieHM yAep>KaHnsq 
Tpwrrepa RXFF cornacHO 3aBncnMOCTn: 

' PD-rmn{DelayT) = (RXFF) 

Bo MHorux cucTeiviax OHa paBHa HyriK), TaK KaK Bpeivm yAepwaHi/m paBHO nyn\o, m, kohohho, 
b 3tom cnynae MaKCMManbHaa 3aAep>KKa 33a©P>kkm 2 TaioKe MO>KeT 6biTb paBHa HyriK). 

BKnaA HanxyALuero cnynaa b nepeKOC b kbckb^b XOR npi/ieMHUKa paBeH cnynaio no3AHnx 
AaHHbix/paHHero CTpo6a, KorAa 3aAep>KKa 1 MMeeT MaKcmviaribHoe 3HaneHne, v\ TaKTOBbifi 
BbixoAHOM cnrHa/1 c BeHTMna MCKJiK)HaK)LL|ee I/IJ1H (XOR) nocTynaeT MaKCMManbHO bo3mo>kho 
paHO cornacHO 3aBMCHMOCTn: 

* SKEW -mw(RXXOR) *~ * PD-max(Delayl) ~~ * PD-min(\OR) 

B AaHHOM cnynae AaHHbie MoryT M3MeHMTbca Me>KAy AByivia 6nTOBbiMM nepnoAaMM, n i/i n+1, 
oneHb 6jih3ko k MOMeHTy BpeivieHu, rAe 6mt n+1 TaKTupyeTca b Tpwrrep npneiviHHKa. 

MaKCMMaribHaa CKopocTb nepeAanw AaHHbix (MMHMMaribHbiM 6nTOBbm nepwoA) timhuh 
nepeAann AaHHbix L|HMfl Tuna 1 nsnnercn cjDyHKMneM MaKCMMaribHoro nepeKoca, BCTpenaeivioro 
no BceM ApaMBepaM, KaGenaM m npneMHMKais/1 b jimhmh nepeAanw AaHHbix l_|HMfl nriK)c 
cyMMapHaa ycTaHOBKa AaHHbix b KacKaAe RXFF. CyMMapHbiM nepeKOC 3aAep>KKM b jiuhum 
nepeAann AaHHbix ao BbixoAa KacKaAa RXRCVR MO>KeT 6biTb Bbipa>KeH cr\ej2,y\o\±\\AN\ o6pa30M: 

* SKEW-max{UNK) ~ * SKEW-nnxiTXFFy ^ * SKEW-max(JXDRVR) * SKEW-imx{CABLE) + * SKEW-rwx{RXRCVR) 

npi/ineM «Ka6enb» npeACTaBnaeT MHoroHMcneHHbie npoBOAHUKM, mhm MewcoeAHHeHkm, mjim 
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npoBOAa n cooTBeTCTByKXMyK) 3aAep>KKy, m MMHMManbHbiM 6nTOBbiM nepi/iOA onpeAermeTca 
cneAyK)Li|MM o6pa30M: 

hn-mm - tsKFW-mnxd-MK) + ^' t B~JP4 + 1 Asymmetry + 1 SKEW- in ^(RXXOR) + * jirtcr-host + * P!>-mu«D<:!ay?) + ^ SU (RXFF) 

5 

B npi/iMepe, noKa3aHHOM Ha cjDnr.57 a™ BHeniHero pewmvia, t SKEW -max(i_iNK) = 1000 nc m 
MMHMMaribHbiM 6nTOBbiM nepi/iOA MO>KeT 6biTb Bbipa>KeH cneAyK>LAHM o6pa30M: 



10 



15 



20 



25 



hrr-nin =1000 + 2-125 + 625 + 125 + 200 + 0+ 100 = 2300 nc , 

i/mi/i yi<a3aHO KaK npniviepHO 434 M6mt/c. B npwiviepe, noKa3aHHOM Ha cjDnr.57 p,nn 

BHyTpeHHerO pe>KHMa, t S KEW-max(LINK) = 500 nC M MMHMMailbHblM 6MTOBblM nepHOA MO>KeT 6blTb 

Bbipa>KeH cneAyK)LAHM o6pa30M: 

hir-uun = 500 + 2 • 125 + 625 + 125 + 200 + 0 + 100 = 1 800 nc , 

mjim yKa3aHO KaK npmviepHO 555 M6mt/c. 

B. AHann3 Bp6M6HHbix cooTHOLUGHMM fiMHun nepeflanH flaHHbix flnfl Tuna 2, 3 m 4 L4MMfl 

TnnoBaa cxeivia MHTepcjDeMca, noAo6Haa tom, KOTopaa noKa3aHa Ha cj3nr.41 i/i 57, M3o6pa>KeHa 
Ha c|Diir.59 p,nn o6ecneHeHi/m hmhmm nepeAani/i AaHHbix nHTepcjDeMca Tuna 2, 3 m 4. 
flonoriHMTenbHbie aneivieHTbi ncnonb3yK>TCfl b KacKaAax TXFF (5904), TXDRVR (5908), 
RXRCVCR (5922) h RXFF (5932, 5928, 5930) Ann o6ecneHeHwa AononHMTeiibHofi o6pa6oTKM 
cumana. Ha c|DMr.59 noKa3aHbi nprnviepHbie win TwnoBbie 3HaneHM^ aj~i* 3aA^p>KKM Ha 
pacnpocTpaHeHi/ie h nepeKOC p,nn Ka>KAoro M3 HecKonbKnx KacKaAOB o6pa6oTKM mjim MHTGpcjDGMca 
np^MOM jimhmh nepeAanM AaHHbix L41/IM.EI Tuna 2. B AonojiHeHwe k nepeKOcy 3aA©P>KKki Me>KAy 
MDDI_Stb m MDDI_Data0, OKa3biBaK)LAeM BnHsqm/ie Ha pa6oHi/m l\hkti BbixoAHbix TaKTOBbix 
MMnyribcoB, TaioKe cyinecTByeT nepeKOC Me>KAy o6ommm m3 otmx AByx cwmanoB m APyrMMM 
cumanaMM MDDI_Data. flaHHbie Ha D-BX0Ae Tpi/irrepHoro B (RXFFB) KacKaAa npneiviHMKa, 
cocTOs^LAero H3 TpnrrepoB 5928 v\ 5930, M3MeH^K)TCP H63HaHMTenbHO nocne 4>poHTa TaKTOBoro 
MMnyribca, noaTOMy OTcneT mx mo>kgt BbinormflTbCfl hbp,q>kho. Ecnn MDDI_Data1 nocTynaeT 
paHee MDDI_Stb hjim MDDI_DataO, TorAa MDDI_Data1 AOJi>KeH 6biTb 3aAep>KaH p,nn 
BbinonHGHMsi ero OTcneTa no MeHbi_uefi Mepe Ha BeriMHMHy nepeKOca 3aAep>KKM. MtoGn oto 
BbinonHMTb, A^HHbie 33a©P>km bb \otc9\ c Mcnojib30BaHneM jiMHMM 33a©P>kkm 3aAep>KKa 3. Ecjim 
MDDI_Data1 nocTynaeT no3>Ke MDDI_Stb v\ MDDI_DataO m oh TaK>Ke 3aAep>KMBaeTCfl Ha 
3aA©P>KKy 3, TorAa TOHKa, rAe MDDI_Data1 M3MeHsqeTca, nepeMeu_\aeTca 6nn>Ke k cfcpoHTy 
cneAyK)LL|ero TaKTOBoro mvmynbca. 3tot npoijecc onpeAermeT BepxHMM npeA£J~i ckopoctm 
nepeAann AaHHbix jimhmm nepeAann AaHHbix LJMMfl Tuna 2, 3 mjim 4. HeKOTopbie npniviepHbie 
pa3J~mHHbie bo3mo>khoctm aj~i* 3aBMCMMOCTOM corn acoBa huh bo Bp6M6HM m nepeKOca AByx 
cumanoB AaHHbix v\ MDDI_Stb OTHOCMTenbHO APyr APyra M3o6pa>KeHbi Ha c|dw\60A, 60B m 60C. 

MTo6bi HaA©>KHO BbinonHHTb OTcneT AaHHbix b RXFFB, KorAa MDDI_DataX nocTynaeT 
MaKCMManbHO bo3mo>kho paHO, 3aAep>«<Ka 3 ycTaHaBJiMBaeTca comacHO 3aBMCMM0CTn: 

' PD~mm(De!ay3) ~ ^ SKEW -max{ LINK) + ' H {RXFFB) + * PD-maMXOR) 

MaKCMMaribHoe 6biCTpoAe^CTBne jimhmm nepeAann AaHHbix onpeAenaeTCfl Mi/iHi/iManbHO 
45 AonycTHMbiM 6nTOBbiM nepnoAOM. Ha oto 6onbLue Bcero OKa3biBaeTca BJiM^Hne, KorAa 

MDDI_DataX nocTynaeT HacKoribKO bo3mo>kho no3AHO. B otom criynae MMHMManbHO AonycTMMasq 
AnnTeribHOCTb qnKJia onpeAen5qeTC5q cneAywLAMM o6pa30M: 
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t BJT~mm t SKEW -max( LINK) + ' ' PD-max{Dalay3) ^ * SU {RXFFB) * PD-rmn{XOR) 

BepxH5qs^ rpaHiii_ia 6biCTpoAe^CTBn^ jimhum nepeAann AaHHbix TorAa paBHa: 

t PD-mux{Delay3) ~ * PD-imn{Delay3) 
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m npn HariMHMM OToro npeAnonoweHkm: 

BIT~min{!ower~bound) *~ ^ * ^ SKEW ~ max( LINK ) + *.PD-max( A'Oi?) ^SU{RXFFB) ^ H {RXFFB) 

B npi/iBefleHHOM BbiLue npniviepe hh^hea rpaHi/iija MHHWManbHoro 6nTOBoro nepnoAa 
onpeAermeTca 3aBncwMOCTbK>: 

W- mi n(/ 0 ^r-fr„.mj) = 2 - (1 000 + 2 • 125 + 625 + 200) + 1500 + 100 + 0 = 5750 nc , 
hto nprnviepHO paBHO 174 M6ht/c. 

3to 3HaHMTeribHO MeflneHHee, neivi MaKCHManbHaa CKopocTb nepeAanw AaHHbix, KOTopaa 
mo>kgt ncnorib30BaTbC5q c riMHMeM nepeAanM AaHHbix Tuna 1. Bo3MO>KHOCTb aBTOMaTi/inecKofi 
KOMneHcai-iMM nepeKOca 3aAep>KKM b LJHMfl cyLqecTBeHHO CHM>KaeT B03AeficTBwe, KOTopoe 
nepeKOC 3aAep>KKn OKa3biBaeT Ha cfraKTop MaKCMMaribHOM ckopocth nepeAanw jihhhh nepeAani/i 
AaHHbix, KOTopbiM KaK pa3 Ha rpaHnqe ycTaHOBKi/i A^^CTBMTeribHbix AaHHbix. Kann6poBaHHbiM 
nepeKOC Me>KAy MDDI_DataO v\ MDDI_Stb paBeH: 

t = i t 

SKEW - trm.( Calibrated) - " ' TA} -SPACfNG-imx > 

i/i MMHHMajibHbM 6nTOBbiM nepnoA paBeH: 

TAe «TB» hjim t B npeACTaBnaeT APO>KaHne cumana ot rpaHmjbi 6nTa ao MUHMManbHoro 
BbixoAHoro ypoBHsi. AcuMMeTpua npocTO ccbinaeTca Ha aci/iMMeTpi/NHyio cyujHOCTb BHyTpeHHew 
3aAep>KKM Anct>c|DepeHL4ManbHbix npneMHHKOB i/ijii/i BcneACTBue mx. «TP4» accoMi/mpyeTca mjim 
ocjDcjDeKTMBHO onpeAermeTca Rnn qeneii chath^ i/i Tecn/ipoBaHi/m oneKrpMHecKMx xapaKTepi/iCTHK 
b KanecTBe coeAWHeHHa nnn MHTepcjDeMca (BbiBOAbi ycTpoMCTBa KOHTponnepa LJUMfl b Kni/ieHTe) 
Arm A^cjDCjDepeHLji/iaribHbix riMHeMHbix ApafiBepoB n npneMHMKOB rhx KJiweHTa. Oh npeACTaBnaeT 
yAoGHyK) mjim npeABapMTeribHO onpeAeneHHyio TOHKy, ot kotopom 3aA©p>KKa cumana 
M3MepaeTCfi i/i cocTaBrmiOTCfl xapaKTepucTHKM a^ jimhhm nepeAani/i AaHHbix no scew ocTanbHon 
Hac™ cucTeMbi. B oahom BapwaHTe ocymecTBrieHMsq MaKcmvianbHoe 3HaneHne napaivieipa t B b 
TP4 onpeAermeTca 3aBwcnMOCTbK> 

t)ifferential-Skew-TP4-DRVR-EXT = 0,3./ B | T AJlfl BHeLUHerO pe>KMMa M 

4}ifferentiai.skew-TP4-DRVR-iNT=0 J 6./ B iTfl™ BHyTpeHHero pewwMa a^h nepeAaTHWKOB KJllieHTa; l/l 
4-tp4-rcvr-ext = 0,051.4it + 175 nc p,H9\ BHeuiHero pe>KMMa p,nn npi/ieMHi/iKOB Kni/ieHTa. 
MeTKa TP4 npocTO nsnnejcn none3Hofi npi/i nepeni/icneHMi/i pa3ni/NHbix KOHTporibHbix ToneK 
(TP) b MHTepcjDeiice i/i jimhm^x nepeAann AaHHbix. B oahom BapnaHTe ocymecTBneHi/m 
pacnonoweHi/ie otom KOHTponbHofi tohkh onpeAeTmeTca OA^HaKOBbiM KaK Rnn BHeuiHero, TaK n 
Arm BHyTpeHHero pe>Ki/iMOB. CymecTByeT cooTBeTCTByK)Lnaa KOHTporibHa^ tohk3 «TP0» a^^ 
noACoeAMHeHM^ bnboaob MHTepcjDeMca ycTpoMCTBa KOHTponnepa l_|HMfl b xocTe mjim CB?i3aHHaa 
c hmmm, KOTopajR coa©P>kht AH(J)c|DepeHiJiMajibHbie nnHeiiHbie ApaMBepbi m npiieiviHi/iKM. B AaHHOM 
BapwaHTe ocymecTBrieHMa MaKcmvianbHoe 3HaneHne napaivieTpa T B b TPO onpeAe-naeTCfl 
3aBMCMM0CTbK> 4-tpo-rcvr-int = 0,051 • 4i T +50 ncA^ BHyTpeHHero pe>KMMa, m ^b-tpo-rcvr-ext = 
0,051-4it + 1 7 5 nc t\m BHeujHero pe>KMMa a^i^ npi/ieMHi/iKOB xocTa; m 4-tpo = 0,102 / B | T Rnn 
n e pe a3th i/i ko b xocTa. 

B npMMepe, n0Ka3aHH0M Ha CjDHr.59, ^SKEW-max(Data-Stb-Calibrated) = 300 nC H MMHUMaflbHblM 

6nTOBbiM nepnoA: 

= 300+2.125 + 6254-200 + 175 + 100 = 1650 nc , 

npniviepHO 606 M6ht/c. 

HtoGn HaAe>KHO BbinoriH^iTb OTcneT AaHHbix b RXFFB, KorAa MDDI_Data1 nocTynaeT 
MaKCMMaiibHO paHO, CB^3aHHa5i c hum nporpaMMi/ipyeMaa 3aAep>KKa peryjinpyeTca Ha 
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onTMMaribHyK) yciaHOBKy c tohhoctidK) OAHoro otboas h Arm 6e3onacHOCTM Ao6aBrmeTCfl 
3aAep>KKa AonormMTenbHoro otboa^- MaKCHManbHoe 6biCTpOA6^CTBne jimhum nepeAann AaHHbix 
onpeAenaeTca Mi/mnManbHO AonycTi/i m bi m 6nTOBbiM nepi/iOAOM. 3to OKa3biBaeT Han6oribLuee 
Bfin^HMe, KorAa MDDI_Data1 nociynaeT MaKCi/iManbHO no3AHO. B otom cnynae MMHMManbHO 
5 AonycTHMaa AnMTeribHOCTb 141/iKna paBHa: 

' BlT-rran~Daia\-Cahbrnted ~ ^ * ^TAP-Spncmft-imx + 2 1 fA—TF4 » 



rAe «TA» nnn t A npeACTaBrmeT Apo>Kam/ie cumana ot rpaHnijbi 6nTa ao qem-panbHoro 
nepeceneHnsi. 

B npniviepe, npuBeAeHHOM Ha cjwr.59, hi/iwhah rpaHi/iija MHHMManbHoro 6nTOBoro nepnoAa, 
ocHOBbiBa^cb Ha BbinoriHeHMn OTcneTa MDDI_Data1, paBHa: 

tm-^-^-c^e* =2-150+2-125 = 550 no 



15 B oahom BapwaHTe ocyi_qecTBiieHi/m Ti/inoBoe cyMMapHoe Bpeivm 3aAep>KKi/i A-n* nepeKOca 
3aAep>KKM, acMMMBTpnn 3aAep>KKM ii flpo>KaHnsq TaKTOBbix MMnyjibcoB b nepeAaTHi/iKe xocTa A-n^ 
BHyTpeHHero pe>KMMa onpeAermeTCsq cneAyK)LL\nM o6pa30M: 

* Asymmerty-TXFF ~^ ? Asymrnetry-TXDRVR ' Skew-TXFF + * ' Sken-TXDRVR + * jilttr-host ~0A6l '(t BJT ~ 150 nc), 



50 



m AJifl BHeujHero pe>KMMa: 

1 Asymmerty-TXFF + * Asymmeiry-TXDRVK + hkew-TXFF + * Ske»*-TXDRVR + ' jitter-hast ~ O.TBD ' (? 5/r ~\50TBD nc) 



TorAa KaK TMnoBoe cyMMapHoe Bpeivm 3aA©P>KKM AJ~m nepeKOca 3aAep>KKi/i, aci/iMMeTpi/ii/i 
3aAep>KKM m BpeivieHM ycTaHOBneHM5q b ycTpOMCTBe KnueHTa (t B -TP4) AJ~m BHyTpeHHero pe>KHMa 
paBHo: 

^>by/«/nerry--R^C:V/f + Z Aiy,» n » 1 r// T -/?XX0K *Skew-RXRCVR + ^Ske^RXXOR + t setup- RXFF ~ 0-307 - (f^y- — 1 50 nc) 

m a^ BHeujHero pe>KMMa: 

^AsymttKity-RXRCVR ^ t Asy,m:etry~RXXOR + t Skew-RXRCVR + * SkwRXXOR ~ V 1 setup- RXFF ~ ®-TBD ' (t pn - ~TBDnc) 



rAe HneH TBD npeACTaBrmeT co6ofi ri/i6i<yK> MeTKy coxpaHeHi/m MecTa p,nn noAnewamMx 
35 onpeAeneHUHD b GyAymeivi 3HaHeHi/m, KOTopbie 6yAyT 3aBi/iceTb ot MHoroHi/icneHHbix xopowo 
noH^THbix xapaKTepMCTHK m 3KcnjiyaTai4M0HHbix Tpe6oBaHMM Rnn noflioiKweHMfi BHeuiHero 
pe>KMMa. 

XIV. OnucaHkie Me>KCoeflMHeHMM (fri/i3MHecKoro ypoBHfl 

(t>M3MHecKne coeAHHeHi/m, none3Hbie f\r\n BbinoiiHeHi/m i/iHTepcfrefica b cooTBeTCTBi/m c 
40 HacTOflLAHM M3o6peTeHneM, MoryT 6biTb pearii/i30BaHbi, ncnoiib3yfl cepuMHO BbinycKaeMbie 
oneivieHTbi, TaKi/ie KaK oneivieHT c HOMepoM 3260-8S2(01), npon3BOAHMbiM KOMnaHnei/i Hirose 
Electric Company LTD, Ha CTopoHe xocTa m oneivieHT c HOMepoM 3240-8P-C, npoM3BOAHMbiM 
KOMnaHMeM Hirose Electric Company LTD, Ha CTopoHe ycTpoiiCTBa Kni/ieHTa. ripwiviepHoe 
Ha3HaneHne BbiBOAOB mjim «i_\OKOJieBKa» MHTepcjDeMca Rnn t3kmx coeAUHMTeneM, ncnorib3yeMbix 
45 c MHTepcjDeMcaMM Tnn-1/T nn 2, nepeHkicneHO b Ta6riML4e XIII n M3o6pa>Ke HO Ha cjDnr.61. 



Ta6nnL|a XIII 


Ha3BaHne curHana 


Hoiviep BbiBOfla 


Ha3BaHnecnrHana 


Ho^ep BbiBOAa 
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MDDI_DATA3+ 


10 


MDDI_DATA3- 


20 
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MDDI_DATA6+ 


5 


MDDI_DATA6- 
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MDDI_DATA7- 
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3Kp8H noflCoeAMHeH k HOST_Gnd b mhtgpc(dgmcg xocTa, m ApeHnpyjOLUMM npoBOA OKpaHa b 
Ka6ene no,qcoeAMHeH k OKpaHy coeAMHMTen^ KJineHTa. Oah3ko OKpaH m ApeHMpyiOLqMM npoBOA 
He noACoeAHHeHbi k cxeMHOMy 3a3eivineHHK) BHyTpM KnueHTa. 

3/ieMeHTbi mjim ycTpOMCTBa Me>KCoeAHHeHMM Bbi6paHbi mjim pa3pa6oTaHbi tskhmh, HTo6bi ohm 
6biJin AOCTaTOHHO ManeHbKMMM p,nn ncnonb30BaHi/m c Mo6nribHbiMM ycTpoMCTBaMM o6ivieHa 
AaHHbiMM m BbNMcriMTeribHbiMM ycTpOMCTBaMM, TaKMMM KaK Fl l_4 Fl i/i GecnpoBOAHbie TejiecjDOHbi, 
mjim nopTaTMBHbie MrpoBbie ycTpOMCTBa, npn otom HTo6bi He 6binn Bbi3biBaK>i_qnMM m 
HeocTeTUHHbiMM no cpaBHeHMio c OTHOCMTeribHbiM pa3MepoM ycTpOMCTBa. JlK)6bie coeAUHMTenn 
m Ka6enn aojiwhu 6biTb AOCTaTOHHO npoHHbiMM p,r\9\ ncnonb30BaHnq b TMnoBbix yonoBkmx 
OKcnnyaTai^MM y noTpe6nTena n AonycKann MaribiM pa3Mep, oco6eHHO p,nn Ka6erm, m 
OTHOCMTenbHO HM3KyK> CTOMMOCTb. 3/ieMeHTbi nepeAann Aon>KHbi o6ecnenMBaTb curHanbi 
AaHHbix n CTpoG-CMmaribi, KOTopbie npeACTaBrmiOT co6om ^dpdpepen^anhH^e AaHHbie BBH, 
nivieiOLAMe CKopocTb nepeAann ao npniviepHO 450 M6mt/c aj~i* Tuna 1 v\ Tuna 2 Mflo 3,6 TGht/c 
Arm 8-6nTOBoro napanneribHoro BapnaHTa Tuna 4. 

flj-m npMMeHeHMM BHyTpeHHero pe>KMMa HeT hm coeAUHMTeneM b otom CMbicne A-n* 

HCnOJlb3yeMblX npOBOAHMKOB, HM T3KMX COeAUHMTeJlbHblX GJieiVieHTOB, KOTOpbie MMeK)T 

TeHAeHqMK) 6biTb oneHb MMHuaTiopHbiMM. Oahmm npMMepOM HBrmeTCfl «me3Aa» c HyneBbiM 
ycmiMeivi GOHJieHeHi/m v\ npwHyAMTeribHbiM o6>KaTneM f\nn ycTaHOBKM MHTerparibHbix cxeM mjim 
oneivieHTOB, b KOTopbie BCTaBrmeTcn mjim ycTpoi/iCTBO xocTa, mjim ycTpoMCTBO KJiMem-a. flpyrmvi 
npniviepoM aBrmeTca to, KorAa xoct m KnueHT HaxoA^Tcn Ha nenaTHbix nnaTax c pa3nMHHbiMM 

npOBOAHMKaMM Me>KCOeAMHeHMM 11 MMeiOT «BblBOAbl» MJIM KOHTaKTbl, BblCTynaiOLUMe M3 KopnycoB, 

KOTopbie npnnanBaiOTCsi k KOHTaKTaM Ha npoBOAHUKax f\m BHyTpeHHux coeAMHeHMM 
MHTerparibHbix cxeM. 

XV. flpUHmin flGMCTBMg 

Ha cf)Mr.54A m 54B noi<a3aHO KpaTKoe M3no>KeHMe o6ll\mx OTanoB, npeAnpuHMMaeivibix npM 
o6pa6oTKe AaHHbix m naKeTOB bo Bpeivia pa6oTbi iiHTepcjDeMca, Mcnonb3ya BapwaHTbi 
ocyu-iecTBrieHMfl M3o6peTeHMa, BMecrre c o63opoM ycTpOMCTBa MHTepcfcefica, o6pa6aTbiBaK>LAero 
naKeTbi, Ha cJdmt.55. Ha otmx cjDnrypax npoi_\ecc HanMHaeTC* Ha 3Tane 5402 c onpej^eneH^, 

COeAHHeHbl JIM MJIM HeT KJIMeHT M XOCT C MCnOJlb30BaHMeM TpaKTa 06MeHa AaHHbiMM, B a^hhom 

cnynae KaGensq. 3to MO>KeT nponcxoAHTb nocpeACTBOM ncnorib30BaHM5q nepMOAnnecKoro onpoca 
xoctom, ncnonb3y?i nporpaMMHoe o6ecneHeHne mjim annapaTHbie cpeACTBa, KOTopbie 
o6Hapy>KHBaK>T npMcyTCTBMe coeA^HMTeneM nnn Ka6eneM, hjim curHanoB Ha bxoasx xocTa (KaK, 
HanpiiMep, c MHTepc(DeMcaMM ynill), mtim APyrMMM M3BecTHbiMM MeTOAaMM. Ecnn KnweHT He 
noACoeAMHeH k xocTy, to TorAa oh npocTO MO>KeT nepe£iTi/i b cocToaHne o>KMA3Hnq HeKOTopoM 
npeABapwTenbHO onpeA^rieHHOM A^nTeribHOc™ b 3aBMCMM0c™ ot npnMeHeHn$i, nepeMTM b 

pe>KMM «Cn?1HKl/|» M Jl 1/1 6blTb HeaKTMBM3MpOBaHHblM M OKHA^Tb 6yAyU-\erO MCnOnb30BaHM51, 

KOTopoe MO>KeT noTpe6oBaTb ot nonb30BaTerisq npeAnpuHs^Tb HeKOTopoe ASMCTBi/ie atis^ 
noBTopHoro aKTMBM3npoBaHna xocTa. Hanpwviep, KorAa xoct nocTO^HHO HaxoAMTesi Ha 
ycTpOMCTBe KOMnbK)TepHoro Tuna, to nonb30BaTeriK), MO>KeT 6biTb, Heo6xoAHMO 6yA©T Ha>KaTb 
KHonKOM MbiujM Ha nMKTorpaMMe 3KpaHa mjim 3anpocnTb nporpaMMy, KOTopaa aKTMBH3MpyeT 
o6pa6oTKy xocTa no noncKy KnweHTa. TaioKe npocTaa ycTaHOBKa b coeAWHeHne Tuna ynill 

MO>KeT aKTMBM3HpOBaTb o6pa60TKy XOCTOM B 3aBMCMMOCTH OT B03MO>KHOCTeM M KOHCjDMrypai_|MM 

xocTa mjim pe3MAeHTHoro nporpaMMHoro o6ecneMeHna xocTa. 

Ecjim KJikieHT noACoeA^HeH k xocTy mjim, Hao6opoT, o6Hapy>KeH KaK n p m cyTCTBy k>la m m , to mjim 
KJiweHT, mjim xoct nocbmaeT cooTBeTCTByKDu^Me naKeTbi, 3anpaLUMBaK>ujiMe o6cny>KMBaHMe Ha 
OTanax 5404 m 5406. KriMeHT MO>KeT noonaTb mjim naKeTbi 3anpoca Ha o6cny>KMBaHMe mjim 
coctophmsr KJiMeHTa Ha 3Tane 5404. OTMenaeTca, hto jimhm^ nepeAa^M AQHHbix, KaK onMcaHO 
paHee, paHee Moma 6biTb 3aKpbiTa mjim MoweT HaxoAHTbcsi b pe>KMMe «cn^^KM», TaK hto sto 
MO>KeT 6biTb He nojiHOM MHMi_\MariM3aqMeM jimhmm o6ivieHa AaHHbiMM, KOTopaa nocjieAyeT. Ecjim 
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nnHi/m o6ivieHa AaHHbiMM CMHxpoHH3npoBaHa m xoct nbiTaeTca ycTaHOBMTb o6ivieH AaHHbiMM c 
KJineHTOM, KJineHT TaioKe npeAOCTaBnsieT xociy naKeT Bo3MO>KHOCTeii KiiMeHTa, KaK Ha 3Tane 
5408. Xoct Tenepb MO>KeT HanaTb onpeAenei-ii/ie ™na noAAep>KKM, BKJiKDHaa ckopoctm 
nepecbiriKM, KOTopbie KJiMem - MO>KeT oGecnennTb. 

B o6lmmx nepTax Ha 3Tane 5410 xoct m KnueHT TaioKe comacoBbiBaKrr Tun (ckopoctm 
nepeAaHn/6biCTpoAeMCTBne) ncnonb3yeMoro pe>KHMa o6cny>KMBaHn^, Hanpniviep, Tun 1, Tun 2 m 
t.a- Ecjim Tun o6cny>KMBaHM5q ycTaHOBneH, xoct MO>KeT HannHaTb nepecbiriKy MHcjDopMaMMM. 
Kpoivie Toro, xoct MOweT ncnorib30BaTb naKeTbi M3MepeHMsq 33A6P>kki/i Ha ABOMHoe npoxo>KAeHne 
Arm onT mm 1/133141/11/1 BpeMOHHbix C00TH0LU6HI/IM jiMHUM o6MeHa AaHHbiMM napajinenbHO c APyroii 
o6pa6oTKOM CMmara, KaK noKa3aHO Ha 3Tane 5411. 

KaK yKa3aHO paHee, Bee nepecbiriKM HanMHaK)Tca c naKeTa 3aronoBKa noAKaApa, 
noKa3aHHoro nepeAaBaeMbiM Ha OTane 5412, 3a kotophm cneAyeT tmii AaHHbix, b a3hhom 
cnynae naKeTbi bmabo- m ayAHonoTOKa, m naKeTbi 3anonHMTerm, noKa3aHHbie nepeAaBaeMbiMM 
Ha OTane 5414. AyAMO- m BMAeoAaHHbie npeABapMTenbHO 6biriM noAroTOBneHbi mjim OTo6pa>KeHbi 
b naKeTbi, m naKeTbi 3anojiHMTeiifl bboa^tcs^ no HeoGxoAHMOCTM mhm no Tpe6oBaHMK) Rnn 
3anoriHeHM^ Tpe6yeMoro KoriMnecTBa 6mtob AJ~m MeA^aKaAPOB. Xoct MO>KeT nocbinaTb naKeTbi, 
TaKMe KaK naKe™ BKJiKDneHM^ npsiMbix ayAMOKaHanoB, AJ~m aKTMBM3ai4MM 3ByK0Bbix ycTpOMCTB. 
KpoMe Toro, xoct MOweT nepecbmaTb KOMaHAbi m MHcjDOpMaL4MK), Mcnonb3ysq onMcaHHbie BbiLue 
APyrMe TMnbi naKeTOB, b AaHHOM cnynae noKa3aHHbie KaK nepecbima naKeTOB Kap™ LjBeTOB, 
nepecbiriKM 6mtobnx 6jiokob mjim APyrMx naKeTOB Ha 3Tane 5416. KpoMe Toro, xoct m kjimoht 
MoryT o6MeHMBaTbC5q AaHHbiMM, othoc^lammmc^ k KnaBMaType mjim yKa3aTeiibHbiM ycTpOMCTBaM, 
Mcnonb3y?i cooTBeTCTByK)LAMe naKeTbi. 

BO BpeMfl pa60Tbl MO>KeT npOM30MTM OAHO M3 HeCKOJlbKMX pa3JlMHHblX C06blTMM, KOTOpbie 

BeAyT k TOMy, hto xocTy mjim KfiMeHTy Tpe6yK)TC5q pa3iiMHHbie ckopoctm nepeAanM AaHHbix mhm 
TMn pe>KMMa MHTepcjDeMca. HanpMMep, KOMnbK>Tep mjim APyoe ycTpoMCTBO, Bbinoj~iHHK)LAee 
o6MeH AaHHbiMM, MoryT BCTpeTMTb ycnoBM^ 3arpy3KM npM o6pa6oTKe AaHHbix, KOTopbie 
Bbi3biBaK)T 3aMeAneHMe b noAroTOBKe mjim npeACTaBJieHMM naKeTOB. Yctpomctbo KJiMeHTa, 
npMHMMaiOLAee AaHHbie, MO>KeT nepeKriKDHMTbca co cnei_(MajiM3MpoBaHHoro MCTOHHMKa nMTaHM^ 
ot ceTM nepeMeHHoro TOKa Ha 6onee orpaHMneHHbiM mctohhmk nMTaHMsq ot 6aTapeM m mjim He 
CMO>KeT nepeAaBaTb AaHHbie TaK 6biCTpo, o6pa6aTbiBaTb KOMaHAbi TaK 6biCTpo, mjim He CMO>KeT 
Mcnorib30BaTb tot >Ke ypoBeHb pa3peweHMH mjim rny6MHy i_\BeTa npM 6onee orpaHMneHHbix 
ycTaHOBKax nMTaHM^. AnbTepHaTMBHO orpaHMHMBaK)u_iee ycnoBMe MO>KeT yMeHbixiMTbca mjim 
Mcne3HyTb, no3Bonafl nioGoMy ycTpOMCTBy nepecbmaTb AaHHbie npM 6onee bncokmx ckopocthx 
nepeAanM. riocKonbKy sto 6onee >KeriaTenbHO, to 3anpoc MO>KeT 6biTb ctxenan Ha nepeKJiK>HeHMe 
b pe>KMM c 6onee bwcokom CKopocTbK) nepeAanM. 

Ecjim MMeiOT MecTO mjim M3MeHHK>TCfl otm mjim APyrMe TMnbi M3BecTHbix ycjiOBMM, to mjim xoct, 
mjim KriMeHT MoryT mx o6Hapy>KMTb m nonbiTaTbca noBTopHO comacoBaTb pe>KMM MHTepcjDeMca. 
3to noKa3aHO Ha 3Tane 5420, rAe xoct nocbmaeT naKeTbi 3anpoca nepexoAa Ha TMn 
MHTepcjDeMca KHMemy, 3anpawMBafi nepexoA b APyroM pe>KMM, wwem" nocbinaeT naKeTbi 
noATBep>KAeHMe TMna MHTepcjDeMca, noATBep>KAaK)LqMe, hto M3MeHeHMe BbinonHsqeTCsq m xoct 
nocbmaeT naKeTbi BbinonHeHMa nepexoAa Ha TMn f\nn BbinoriHeHM^ nepeKnK>neHMfi b 3aAaHHbiM 
pe>KMM. 

HecMOTpa Ha to hto He Tpe6yeTca KOHKpeTHbiM nop^AOK o6pa6oTKM, kjimoht m xoct TaK>Ke 
MoryT o6MeHMBaTbcsq naKeTaMM, othoc^llimmmc?! k AaHHbiM, npeAHa3HaneHHbiM A^m wnv\ 
npMHMMaeMbiM ot yKa3aTeribHbix ycTpoiiCTB, KnaBMaTyp m APyrux ycTpOMCTB bboa3 
nonb30BaTeribCKoro TMna, CBH3aHHbix, maBHbiM o6pa30M, c kjimohtom, xota TaKMe 3/ieMeHTbi 
TaK>Ke MoryT npMcyTCTBOBaTb m Ha CTopoHe xocTa. 3tm naKe™ o6bNHO o6pa6aTbiBaK)TCsi c 
Mcnoji b30B3HMeM oneMeHTa TMna oGLqero npoi^eccopa, a He KOHenHoro aBTOMaTa (5502). KpoMe 
Toro, HeKOTopbie M3 onMcaHHbix BbiLue KOMaHA TaioKe 6yAyT o6pa6aTbiBaTbcsi o6li^mm 
npoMeccopoM (5504, 5508). 

nocne Toro KaK 6yAeT npoM3BeAeH o6MeH AaHHbiMM m KOMaHAaMM Me>KAy xoctom m 

KJIMeHTOM, B HeKOTOpbIM MOMCHT npMHMMaeTCSI peLlieHMe, AOJ1>KHbl JIM MJIM HeT AonoriHMTeribHbie 

AaHHbie nepeAaBaTbcsq, mjim xoct mjim khmcht co6MpaK)TC5i npeKpaTMTb o6cny>KMBaHMe 
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nepecbiriKM. 3to noi<a3ai-io Ha OTane 5422. Ecrm Jii/iHi/m co6npaeTca nepefi™ b cocTOHHwe 
«cn^HKM» mhm 6biTb noiiHOCTbK) BbiKfiK)HeHHoii, xoct nocbixiaeT naKeT 3aKpbiTna riMHMn nepeflanM 
.qaHHbix KnueHTy n o6e ctopohn 3aBepiuaK)T nepecbixiKy Aamnbix. 

naKeTbi, nepecbinaeMbie npn o6pa6oTKe BbiweynoMflHyTbiMM onepaMkmMM, 6yAyT 
nepecbinaTbcsq c ncnonb30BaHneM ApawBepOB 1/1 npneMHMKOB, paHee oni/icaHHbix b otholubhmm 
KOHTpojinepoB xocTa v\ Kni/ieHTa. 3tm jii/iHeiiHbie ApatiBepbi 1/1 APyrwe norMHecKMe aneivieHTbi 
noAKJiK)HaK)TC?i k KOHeHHOMy aBTOMaTy n o6i±|mm npoMeccopaivi, onucaHHbiivi Bbiiue, KaK 
M3o6pa>KeHO Ha o6Li\eM bha© Ha cjDnr.55. Ha cJdmt.55 KOHenHbm aBTOMaT 5502 m o6mne 
npoMeccopbi 5504 i/i 5508 AonoriHHTenbHO MoryT 6biTb noACoeAnneHbi k APyruM Henoi<a3aHHbiM 
oneivieHTaM, TaKi/iM KaK cnei4nariM3MpoBaHHbiM i/iHTepcfceMC yniil, aneivieHTbi naivisq™ mjim APyrwe 
KOMnoHeHTbi, nodo^HHO HaxoAflLAweca BHe KOHTponnepa jimhmh nepeAanM AaHHbix, c kotophmm 

OHM B3aMMOAeMCTByK)T, BKJIKDHasq, HO He OrpaHMHMBasqCb I/1MM, MCTOHHMK ASHHblX l/l Kpi/ICTaJlJlbl 

ynpaBneHna bmabo AJ~m ycTpOMCTB npocMOTpa Ha Ancnnee. 

npoMeccopbi n KOHenHbM aBTOMaT o6ecneHMBaK>T ynpaBneHi/ie BKfiK)HeHneM m BbiKnroneHMeM 
ApafiBepoB, KaK ormcaHO Bbiwe b OTHomeHwe 3au^MTHbix MHTepBanoB v\ t.a-, AJ~ifl oGecneneHWfl 
ocjDcjDeKTi/iBHoro ycTaHOBJieHi/m mjih 3aBepweHi/m ni/iHi/iM o6ivieHa AaHHbiMM m nepecbiriKM naKeTOB. 

XVI. Eycfrepbi KaapoB AHcruiea 

Tpe6oBaHi/m Ha 6ycjDepi/i3aL4MK) Bi/iAeoAaHHbix pa3riMHHbi ajia ABMwyLAMxca 
BHAeon3o6pa>KeHMPi no cpaBHeHi/iK) c KOMnbKDTepHoPi rpacjDMKOM. flaHHbie nMKceneM Han6onee 
nacTO xpaHHTca b riOKaribHOM 6ycjDepe KaApOB b KnweHTe, nooTOMy n3o6pa>KeHM5q Ha Krmem-e 
MoryT o6HOBrmTbCfl riOKaribHO. 

KorAa bhabo c noxiHOMeHHbiM ABn>KeHneM OToGpawaeTca (iiohth Ka>KAbiw ni/iKcenb b Ancnnee 
i/i3MeHfleTCfl c Ka>KAbiM MeAnaKaAPOM), oGbNHO npeAnoHTi/iTenbHO xpaHi/iTb nocTynaK)LAi/ie 
AaHHbie nMKceneii b oahom Gycfrepe KaApa, TorAa KaK M3o5pa>KeHne Ha A^cnnee oGHOBrmeTca M3 
BToporo Gycfrepa KaApa. Bonee AByx GycfrepoB A^cnnea MoryT i/icnonb30BaTbCfl Rnn ycTpaHeHi/ia 
bhahmhx apTecjDaKTOB, KaK onwcaHO HM>Ke. KorAa Bee M3o5pa>KeHMe 6yAeT npuH^TO b oahh 
6ycf)ep KaApa, TorAa poni/i 6ycjDepoB MoryT MeH^Tbcsq MecTaMM, v\ BHOBb npuH^Toe i/i3o6pa>KeHi/ie 
TorAa ncnorib3yeTC5q p,nn o6HOBnem/m M3o6pa>KeHMfl Rwcnnen, m APyroti 6y<fcep 3anoriH^eTca 
cneAyK)u_|MM KaAPOM n3o6pa>KeHi/m. 3tot npi/iHqi/in miniocTpi/ipyeTCfl Ha c|DMr.88A, rAe AaHHbie 
nuKceneM 3anwcbiBaK>TCfl b aBTOHOMHbm GycjDep M3o6pa>KeHna nocpeACTBOM ycTaHOBKM 6mtob 
OGHOBJieHnsq M3o6pa>KeHH5q A^cnjiea b «01». 

B APyHx npMMeHeHM5ix xocTy Heo6xoAHMO oGHOBHTb ToribKO HeGoribujyK) nacTb 
M3o6pa>KeHH5q 6e3 HeoGxoAHMOc™ nepepncoBKn Bcero M3o6pa>KeHM5i. B AaHHOM cnynae 
>KenaTeribHO 3anncbiBaTb HOBbie nMKcenn HenocpeACTBeHHO b 6ycjDep, ncnorib3yeMbiM aj~ih 
o6HOBneHna M3o6pa>KeHM^ Ancnnea, KaK i"ioapo6ho M3o6pa>KeHO Ha c|DMr.88B. 

B npi/iivieHeHUflx, KOTopbie \Aw\e\or cjDMKCHpoBaHHoe M3o6pa>KeHMe c He6ojibu_ii/iM bmaoookhom, 
npoL^e Bcero 3anncaTb cjDMKCi/ipOBaHHoe M3o6pa>KeHne b o6a GycjDepa (6mtn o6HOBneHM5q 
M3o6pa>KeHna Ancnnesq paBHbi KaK noKa3aHO Ha cjDnr.88C, m BnocneACTBMM 3anncbiBaTb 

nuKceriki ABwwyLAeroca M3o6pa>KeHM^ b aBTOHOMHbiM GycjDep nocpeACTBOM ycTaHOBKi/i 6mtob 
o6HOBneHna M3o6pa>KeHMa Ancnnea b «01». 

CneAyK)Lnne npaBuna onncbiBaK>T none3Hoe MaHnnynnpoBaHne yKa3aTen^MM GycjoepoB, 
OAHOBpeivieHHO 3anncbiBa5i HOsy\o i/iHc(D0pMaL4MK) KfiMeHTy m o6^obh9\9\ M3o6pa>KeHne Ancnnesq. 
CymecTByeT Tpw yKa3aTens^ 6ycjDepoB: current_fill yKa3biBaeT Ha 6yc|Dep, 3anoriH5ieMbiM b 
HacTOJiLAMM MOMeHT AaHHbiMM no riMHMM nepeAaHM AaHHbix L(l/IMfl. Just_filled yKa3biBaeT Ha 
Gycfcep, KOTopbiM 6bin 3anoxiHeH caMbiM nocneAHMM, being_displayed yKa3biBaeT Ha GycjDep, 
ncnorib3yeMbiM b HacTO^LAMM MOMeHT A^ia oGHOBJieHMsq M3o6pa>KeHM5q A^cnjiea. Bee Tpn 
yKasaTena 6ycjDepa MoryT coAep>KaTb 3HaHeHna ot 0 ao N-1, rAe N npeACTaBJiaeT co6oii hmcjio 
6ycf)epoB Ancnnea, i/i N>2. Api/icjDMeTMHecKMM A^^CTBMeM HaA yKa3aTermMi/i 6yc|DepoB nsnnercn 
mod N, Hanpi/iMep, KorAa N=3 m current_fill=2, npwpaLAeHi/ie current fill Bbi3biBaeT 
ycTaHOBKy current fill b 0. B npocTOM cnynae, KorAa N=2, just filled BcerAa 
npeACTaBnaeT co6om AonojiHMTexibHbiM koa A^^ current fill. ripw Ka>KAOM rpaHMije MeAnaKaApa 
L|l/lMfl (llaKeT 3aronoBKa noAKaApa c noreM Mmcjio noAKaAPOB, paBHbiM nooTOMy nyruo) 
BbinoriHMTb cneAyK>u4ne onepaMMM b 3aAaHHOM nops^AKe: ycTaHOBMTb just filled paBHbiM 
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current_fill m ycTaHOBi/iTb current_fill paBHbiM current_fill+1. 

riaKeTbi BMAeonoTOKa LjUMfl o6hobji^k)t 6ycjDepbi cornacHO crrpyKType mhm MeTOAonornn: 
KorAa Bhtn o6HOBreHi/m M3o6pa>KeHi/m AHcnnea paBHbi «01», AaHHbie ni/iKcenei/i 3ani/icbiBaiOTCfl 
b dydpep, 3aAaBaeMbifi nocpeACTBOM current_fill; KorAa Buth o6HOBneHna M3o6pa>KeHi/m 
AMcnnea paBHbi «00», AaHHbie ni/iKcenefi 3anncbiBaK>TC^ b 6yc|Dep, 3aAaBaeMbm nocpeACTBOM 
just_filled; h KorAa Ei/ith o6HOBneHi/m M3o6pa>KeHi/m AHcnnea paBHbi AaHHbie ni/iKcenefi 
3anncbiBaK)TC5q bo Bee 6ycjDepbi. l/l3o6pa>KeHi/ie AHcnnea oGHOBnaeTca M3 Gycjoepa, 3aAaBaeMoro 
yKa3aTeneM being_displayed. nocne Toro KaK AHcnnefi o6hobmt nocneAHMM ni/iKcenb b onoxe 
o6HOBneHM5q OAHoro KaApa 1/1 nepeA TeM, KaK oh HanHeT oGHOBn^Tb nepBbifi nuKcerib b onoxe 
o6HOBneHna cneAyromero KaApa, npoijecc o6HOBneHkm i/i3o6pa>KeHi/m A^cnnea BbinonHaeT 
onepaMMK) ycTaHOBKM being_refreshed paBHbiM just_filled. 

riaKeTbi c noneM ATpn6yTa AaHHbix ni/iKcenefi coAepwaT napy Ei/itob o6HOBneHn?i 
M3o6pa>KeHi/m AHcnnea, KOTopbie 3BJ2,b\ot Gycfrep KaApa, rAe AaHHbie nMKcenefi Aon>KHbi 6biTb 
3anncaHbi. flaKeT B03MO>KHOCTeM Kni/ieHTa MMeeT Tpi/i AononHMTenbHbix 6nTa, KOTopbie 
yKasbiBawT, KaKMe KOM6nHai4ni/i Bmtob oGHOBneHwa w3o6pa>KeHkm AHcnnea noAAepwi/iBaKrrca b 
Kiii/ieHTe. Bo MHori/ix cnynaax reHepwpyeivibie KOMnbKrrepoM M3o6pa>KeHHfl Tpe6yK)T 
MHKpeivieHTHoro o6HOBneHna, ocHOBaHHoro Ha bboab nonb30BaTeneivi mjim M3BneKaeivioro M3 
i/iHcjDOpiviaLji/ii/i, npuHsiTOM ot KOMnbKDTepHOM ce™. KoM6nHai4MM «00» m Bmtob o6HOBneHi/m 
M3o6pa>KeHn^ AHcnnea noAA^p>KMBaK)T otot pe>KMM pa6oTbi, Bbi3biBaa 3anncb AaHHbix nwKceneii 
b OTo6pa>KaeMbiM 6ycjDep KaApa mtim b 06a 6ycjDepa KaApa. 

ripn oGecneneHMM BMAeoM3o6pa>KeHnCi c|Di/ir.89 MniiKDCTpupyeT to, KaK BMAeon3o6pa>KeHM^ 
OTo6pa>KaK)TC5q c ncnonb30BaHneivi napbi OycjoepoB KaApa, KorAa Bi/iAeoAaHHbie nepeAaiOTca no 
nnHMM nepeAani/i AaHHbix Ljl/lMfl c BuTaiviM o6HOBneHi/m M3o6pa>KeHi/m AHcnnea, paBHbiMM «01». 
nocne Toro KaK 6yA©T o6Hapy>KeHa rpaHMLja MeA^aKaApa Ha jimhum nepeAanw AaHHbix l_|l/IMfl, 
npoMecc oGHOBneHi/m i/i3o6pa>KeHi/m AHcnnea Hani/maeT o6HOBneHne H3 6yc|Depa cneAytomero 
KaApa, KorAa 3aBepujeH npoqecc o6HOBneHi/m a^h o6HOBnaeMoro b HacTOflinnti MOMem - KaApa. 

Ba>KHbiM npeAnono>KeHMeM, OTHOCflLAi/iMca k c|Di/ir.89, nsnnejcn to, hto M3o6pa>KeHne 
npMHi/iMaeTcsi ot xocTa b bma© HenpepbiBHoro noTOKa nuKceneM, KOTopbie nepeAaKrrca b tom >Ke 
nop^AKe, b KaKOM Kni/ieHT i/icnonb3yeT p,nn cni/iTbiBaHi/m ni/iKcenei/i 1/13 Gycfcepa KaApa Rnn 
o6HOBneHi/m M3o6pa>KeHM^ Ancnnea (o6bNHO c BepxHero neBoro yrna, CHMTbiBaa iioctpohho ao 
Hi/i>KHero npaBoro yrna OKpaHa). 3to npeACTaBnaeT co6om Ba>KHyK> A^Tanb b Tex cnynaax, rAe 
onepai_(MM O6H0BneHkm n3o6pa>KeHi/m AHcnnea v\ nepecbinKM M3o6pa>KeHHfl ccbinaK>TCfl Ha oahh 
m tot >Ke 5yc|Dep KaApa. 

Heo6xoAHMO, HTo6bi nacTOTa KaAPOB o6HOBneHnsq Ancrmea 6bina 6onbLue, neivi nacTOTa 
KaAPOB npw nepecbinKe M3o6pa>KeHna, hto6n M36e>KaTb OTo6pa>KeHM5i nacTUHHbix M3o6pa>KeHMM. 
ct>nr.90 M3o6pa>KaeT to, KaK MO>KeT npowcxoAHTb cjoparMeHTaiji/m MSoGpa^eHMa c MeAneHHOM 
nacTOTOM o6HOBneHi/m M3o6pa>KeHM^ A^cnnea, T.e. o6HOBneHne i/i3o6pa>KeHkm Rwcnnen 
MeAneHHee nepecbinKM M3o6pa>KeHM5i. 

B M3o6pa>KeHMM, KOTopoe coAep>KMT KOM6MHaL(MK) M3o6pa>KeHMM KOMnbK)TepHOM rpacfDMKM M 
ABM>KyLL^nxcsq BMAeon3o6pa>KeHMM, BMAeoAaHHbie nMKceneM MoryT 3aHMMaTb HeGonbLuyio nacTb 
MeAnaKaApa. 3to MO>KeT 6biTb Ba>KHbiM b cnTyai_(n^x, rAe onepai_(i/m o6HOBneHM5i M3o6pa>KeHM5q 
Ancnnea n nepecbinKa M3o6pa>KeHn?i ccbinaK)TCsq Ha oahh m tot >Ke 6yc|Dep KaApa. 3tm CMTyai^i/ii/i 
noKa3aHbi 3aKpaLUMBaHi/ieM ceTnaTbiM noneM Ha cjDnr.91, rAe nMKcenM, CHMTbiBaeMbie H3 6ycjDepa 
Ansq o6HOBneHM?i i/i3o6pa>KeHkm A^cnnea, MoryT 6biTb nuKcenaMM, 3anncaHHbiMM b 6yc|Dep AByMa 
KaApaMM paHee, v\nv\ ohm MoryT cooTBeTCTBOBaTb KaApy, HenocpeACTBeHHO 3anncbiBaeM0My b 
otot xe 6ycjDep KaApa. 

Hcnonb30BaHne Tpex 6yc|DepoB KaApa b KnweHTe pa3peujaeT npo6neiviy Manoro OKHa 
C0CTfl3aHnsq 3a AOCTyn k 6ycjDepy KaApa, KaK noKa3aHO Ha cjDnr.92. 

Oah3ko cymiecTByeT eLAe npo6neivia, ecnw nacTOTa o6HOBneHM5i M3o6pa>KeHH5i AHcnnea 
MeHbLue nacTOTbi MeAnaKaApOB no rniHun nepeAanw AaHHbix L(l/lMfl, KaK noKa3aHO Ha c|DMr.93. 

l/lcnonb30BaHne eAHHCTBeHHoro 6ycjDepa p,r\9\ ABn>KyLAnxcsq M3o6pa>KeHMM BMAeo ABnaeTCfl b 
HeKOTopoM CTeneHM npo6neiviaTMHHbiM, KaK noKa3aHO Ha cjDnr.94. Eonn oGHOBneHne 
M3o6pa>KeHna A^cnnesq 6onee 6biCTpoe, neM nepecbinKa M3o6pa>KeHMsq b 6yc|Dep, n3o6pa>KeHi/ie, 
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o6HOBrmeMoe Bpeivm ot BpeivieHi/i, 6yAeT noKa3biBaTb BepxHK)K) nacTb 3ani/icbiBaeMoro KaApa 1/1 
hhwhaa nacTb M3o6pa>KeHH5q 6yA6T npeACTaBn^Tb co6om painee nepeAaHHbiM KaAP- Ecjim 
o6HOBneHne M3o6pa>KeHi/m Ancnnea 6onee GbiCTpoe, neivi nepecbinKa M3o6pa>KeHMa 
(npeAnoHTMTeribHbifi pe>KMM pa6oTbi), 6yAyT 6onee nacTbie cjiynaM KaAPOB, n3o6pa>KaK)Lnnx 
5 noAo6Hoe pa3AeneHHoe n3o6pa>KeHi/ie. 
XVII. Ta6fikiL^a 3HaHeHMii 3aaep>KKM 

riaKeT napaivieTpoB 3aAep>KKn Ha o6pa6oTKy naKeTa ncnorib3yeT c(DyHKi4i/iK) Ta6nnHHoro nowcKa 
Arm BbHi/icneHi/m npeACKa3aHHOM 3aAep>KKM Ha o6pa6oTKy HeKcrropbix KOMaHA b KrmeHTe. 
3HaneHi/m b Ta6nni4e yBeni/HiiBaK>TCfl Jiorapi/icjDMi/NecKi/iM o6pa30M aha nonyneHi/m oneHb 
10 LUMpoKoro AHHaMMHecKoro Anana30Ha 3HaneHMM 33A6P>kkh. ripniviepHaa Ta6nni_|a 3HaneHMM 
3aAep>KKM, none3Hbix a^i^ peann3ai4nn BapnaHTOB ocymecTBJieHkm i/i3o6peTeHi/m, HaxoAHTca 

HH>Ke B Ta6nMI4e XX C COOTBeTCTBytOLAMMH HHAeKCHbIMM 3HaHeHI/mMI/l npoTMB 3HaneHMM 

3aAep>KKM. 
Ta6jiML^a XX 



25 



30 



0 - no_delay 


37 - 1.5 hc 


74 - 51 hc 


111-18 MKr 

— — iviixv 


148-62 mkc 


IRS _ 9 ? Mr 


099 _ 7S Mr 


1 -46nc 


38 - 1.6 hc 


75 - 56 hc 


112-2.0 MKC 


149 - 68 mkc 


186 -2.4 mc 


223 - 83 mc 


2-51nc 


39-1.8 hc 


76 - 62 hc 


1 13 - 2.2 mkc 


150-75 mkc 


1S7-2.6 mc 


224-91 mc 


3 - 56 nc 


40 - 2.0 hc 


77 - 68 hc 


114 - 2.4 mkc 


151 - 83 mkc 


188-2.9 mc 


225 - 100 mc 


4 - 62 nc 


41 -2.2 hc 


78 - 75 hc 


1 1 5 - 2.6 mkc 


152-91 mkc 


189-3.2 mc 


226- 110 mc 


5 - 68 nc 


42-2.4 hc 


79- 83 hc 


1 16 - 2.9 mkc 


153 - 100 mkc 


190-3.5 mc 


227 - 120 mc 


6 - 75 nc 


43 - 2.6 hc 


80-91 hc 


117 - 3.2 mkc 


154- 110 mkc 


191 - 3.8 mc 


228- 130 mc 


7 - 83 nc 


44 - 2.9 hc 


81 -IOOhc 


118 - 3.5 mkc 


155 - 120 mkc 


192-4.2 mc 


229 - 150 mc 


8 - 91 nc 


45 - 3.2 hc 


82-1 10 hc 


119-3.8 mkc 


156- 130 mkc 


193-4.6 mc 


230 - 160 mc 


9 - 100 nc 


46-3.5 hc 


83 - 120 hc 


120-4.2 mkc 


157 - 150 mkc 


194-5.1 mc 


231 - 180 mc 


10- HOnc 


47-3.8 hc 


84-130 hc 


121 - 4.6 mkc 


158 - 160 mkc 


195-5.6 mc 


232 - 200 mc 


11 - 120nc 


48 - 4.2 hc 


85 - 150 hc 


122 - 5.1 mkc 


159 - 180 mkc 


196-6.2 mc 


233 - 220 mc 


12- 130 nc 


49 - 4.6 hc 


86- 160 hc 


123 - 5.6 mkc 


160-200 mkc 


197 - 6.8 mc 


234 - 240 mc 


13-150 nc 


50-5.1 hc 


87-180 hc 


124 - 6.2 mkc 


161 - 220 mkc 


198-7.5 mc 


235 - 260 mc 


14-160 nc 


51 - 5.6 hc 


88 - 200 hc 


125 - 6.8 mkc 


162 - 240 mkc 


199-8.3 mc 


236 - 290 mc 


15- 180 nc 


52 - 6.2, hc 


89 - 220 hc 


126 - 7,5 mkc 


163 - 260 mkc 


200-9.1 mc 


237 - 320 mc 


16-200 nc 


53 - 6.8 hc 


90-240 hc 


127 - 83 mkc 


164 290 mkc 


201 - 10 mc 


238 - 350 mc 


17-220 nc 


54-7.5 hc 


91 -260 hc 


128 - 9.1 mkc 


165 - 320 mkc 


202 - 1 1 mc 


239 - 380 mc 


18-240 nc 


55-8.3 hc 


92 - 290 hc 


129 - 10 mkc 


166 - 350 mkc 


203- 12 mc 


240 - 420 mc 


19-260 nc 


56-9.1 hc 


93 - 320 hc 


130-11 MKC 


167 - 380 mkc 


204- 13 mc 


241 - 460 mc 


20 - 290 nc 


57 - 10 hc 


94 -350 HC 


131 - 12 MKC 


168 - 420 mkc 


205 - 15 mc 


242 - 510 mc 



35 



50 



21 -320nc 


58- 11 hc 


95-380.hc 


132 - 13 mkc 


169-460 mkc 


206 - 16 mc 


243 - 560 mc 


22 - 350 nc 


59- 12 hc 


96 - 420 hc 


133-15 mkc 


170- 510 mkc 


207 - 18 mc 


244-620 mc 


23-380 nc 


60- 13 hc 


97 - 460 hc 


134 - 16 mkc 


171 - 560 mkc 


208 - 20 mc 


245 - 680 mc 


24 -420nc 


61 - 15 hc 


98-510 hc 


135- ISmkc 


172 - 620 mkc 


209 - 22 mc 


246-750 mc 


25-460nc 


62 - 16 hc 


99 - 560 hc 


136 - 20 mkc 


173 - 680 mkc 


210 - 24 mc 


247 - 830. mc 


26-510nc 


63 - 18 hc 


100 - 620 hc 


137 -22 mkc 


174 - 750 mkc 


211-26 mc 


248-910 mc 


27 - 560 nc 


64 - 20 hc 


101 - 680 hc 


13S - 24 mkc 


175 - 830 mkc 


212 - 29 mc 


249- 1.0 c 


28 - 620 nc 


65-22 hc 


102 - 750 hc 


139 - 26 mkc 


i76 - 910 mkc 


213 - 32 mc 


250- 1.1 c 


29- 6S0nc 


66 - 24 hc 


103 - 830 hc 


140 - 29 mkc 


177 -1.0 mc 


214-35 mc 


251 - 1.2 c 


30-750nc 


67 - 26 hc 


104-910 hc 


141 - 32 mkc 


178 - 1.1 mc 


215 - 38 mc 


252 - 1.3 c 


31 - 830nc 


68 - 29 hc 


105 - 1.0 mkc 


142 - 35 mkc 


179 - 1.2 mc 


216-42 mc 


253- 1.5 c 


32-910nc 


69 - 32 hc 


106 -1.1 MKC 


143 - 38 mkc 


180- 1.3 mc 


217 - 46 mc 


254 - 1.6 c 


33- 1.0 hc 


70 - 35 hc 


107 - 1.2 MKC 


144 - 42 mkc 


181 - 1.5 mc 


218-51 mc 


255 - 6ecK0HeHHaa 


34- 1.1 hc 


71 -38: hc 


108 - 1.3 MKC 


145 - 46 mkc 


182 -1.6 mc 


219-56 mc 




35 - 1 .2 hc 


72 - 42- hc 


109- 1.5 MKC 


146 - 51 mkc 


183 - 1.8 mc 


220-62 mc 




36- 1.3 hc 


73 - 46 hc 


110-1.6 MKC 


147 - 56 mkc 


184 - 2.0 mc 


221 -68 mc 





3aAep>KKa BbiHucrmeTca nocpeACTBOM BbinoriHeHMq TaGriMHHoro noncKa, ncnoj~ib3yfl 
3aAaHHbm napaivieTp b KanecTBe MHAeKca b Ta6nni_\e. 3to 03HanaeT to, hto 3aA©P>KKa paBHa 
PacketProcessingTable(nHAeKc). Hanprnviep: ecnw oahh m3 napaivieTpoB M3 3jieMem~a cnncKa 
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napaivieTpoB 3aAep>KKM npeACTaBrmeT co6om 8-6nTOBoe 3HaneHi/ie, paBHoe 134, TorAa 3aAepxKa 
paBHa PacketProcessingTable(134), hto cocTaBnaeT 16 mkc. 3HaneHne 255 03HanaeT, hto 
Bpeivm 3aBepLueHna KOiviaHAbi He MO>KeT 6biTb onpeAeneHO BbNucneHi/ieM i/i hto xoct 6yAeT 
npoBepaTb <t>nan/i 3aHATOc™ rpacjDMKM b riaKeTe 3anpoca Kni/ieHTa v\ cocToaHkm mjim IHapaivieTp 
B7h ynpaBneHi/m Bny HKYM. 

B HeKOTopbix cnynaax 3Ta 3aAep>KKa yMHO>KaeTC?i Ha BbicoTy, LunpuHy win Koni/inecTBO 
nuKcenePi b M3o6pa>KeHnn Ha3HaneHi/m n Ao6aBnaeTCfl k APyruM 3aAep>KKaM AJ~m BbiHncneHi/m 
cyMMapHOM 3aAep>KKM Ha o6pa6oTKy naKeTa. 

yviii rin^fap^ KKa MHoroHHoneHHbix KnueHTOB 

TeKymaa Bepci/m npoTOKona, no-BMAHMOMy, He noAAepwwBaeT HenocpeACTBeHHO 
MHoroHncneHHbie ycrrpoMCTBa Kni/ieHTa. Oah3ko 6onbLUMHCTBO naKeTOB coAepwaT 
3ape3epBnpoBaHHoe none l/lfl Kni/iem-a, KOTopoe MO>KeT wcnonb30BaTbCfl p,nn aApecaMMM 
3aAaHHbix ycTpOMCTB KJiweHTa b cucTeivie c MHoroHMcneHHbiMn KfiMeHTaMM. B HacTO^mee Bpeivm 
£\r\9\ MHorux npi/iMeHeHMM oto l/lfl Kni/ieHTa mjim otia l/lfl Kni/ieHTa ycTaHOBneHbi paBHbiMi/i HyriK). 
naKeT 3aronoBKa noAKaApa TaK>Ke coAepxMT none Ana yKa3aHna, noAAep>KMBaeT ni/i wnn HeT 
xoct CMCTeMy c MHoroHncneHHbiMM KnneHTaiviM. nooTOMy cyu^ecTByeT cnoco6, b kotopom 
MHoroHncneHHbie ycTpOMCTBa Kni/ieHTa, BepoaTHO, 6yAyT noAKntonaTbca m aApecoBaTbca b 
6yAyLAnx npMMeHeHM^x LJUMfl v\nv\ npoTOKona, HTo6bi noivioraTb pa3pa6oTHMKaM cucTeMbi 
nnaHnpoBaTb 6yAyu4yK> coBMecTMMOCTb c xocTaMM MHoroHwcneHHbix KnweHTOB v\ KnneHTaivin. 

B CMCTeMax, nivieK)LL|kix MHoroHHcneHHbix KnweHTOB, none3HO, hto6n Kni/ieHTbi noAKniOHanwcb 
k xocTy, Mcnonb3ya nocneAOBaTenbHoe noAKnKDHeHHe KnueHTOB, v\nv\ i/icnonb3ya 
KOHLjeHTpaTopbi, KaK noKa3aHO Ha cjDMr.95, i/ini/i i/icnonb3ya KOM6nHai4i/iK> oti/ix motoaob, iok 
noKa3aHO Ha cjDnr.96. Tame MOweT 6biTb none3HbiM f\nn xocTa OTo6pa>KaTb HeKOTopbie 
coo6u4eHna 06 oujuGKax Rnn ynpaBneHna noAKnK>HeHHbiMii KnweHTaMi/i, rame KaK coo6u4eHne 
06 OLun6Ke, KorAa noAKnK>HaK)TCfl oahh i/ini/i HecKonbKO Kni/ieHTOB, Tpe6yK)U4nx aApec 0, hto He 
Aon>KHO 6biTb a^^ CMCTeM c MHoroHMcneHHbiMM KnneHTaMM 5 TaK KaK TaKne A^cnneM, KaK 
o>ki/i AaeTca , n p e ACTa Bn 9\ k>t co6om eAUHCTBeHHoro KnueHTa i/mi/i ycTaHaBni/iBaKrrca a™ pa6oTbi b 
KanecTBe eAUHCTBeHHoro KnueHTa. 

XIX. npunoxeHne 

B AononHeHMe k cjDopiviaTaM, CTpyKTypaM v\ coAepwmviOMy, oni/icaHHbiM Bbuue a^a pa3nnHHbix 
naKeTOB, i/icnonb3yeivibiM Rnn peann3aMi/in apxnTeKTypbi i/i npoTOKona Rnn Bapi/iaHTOB 
ocymecTBneHM^ n3o6peTeHkm, 3A©cb npeACTaBneHO 6onee noAPo6Hoe coAepwaHi/ie v\nv\ 
onepaiji/ii/i nonefi a^^ HeKOTopbix ™noB naKeTOB. Ohm npeACTaBneHbi b a^hhom cnynae a™ 
AononHMTenbHoro pa3-bflCHeHkm mx cooTBeTCTByK>mero ncnonb30BaHna wnn onepaqMM, htoSh 
cnei^ManncTy b a^hhom oGnacTM tcxhhkm 6bino nerne noH^Tb m ncnonb30BaTb M3o6peTeHne A-n^ 
MHoroHHcneHHbix npnivieHeHMM. 3Aecb AononHMTenbHO onncbiBaK)TCsq TonbKO HecKonbKO eLqe 
Heoni/icaHHbix nonew. Kpoivie Toro, stm nona npeACTaBneHbi c nprnviepHbiMM onpeAeneHnsiMM v\ 
3HaneHnsqMM b OTHOiueHMn npeACTaBneHHbix Bbiiue BapnaHTOB ocyLAecTBneHMsq. Oah3ko TaKMe 
3HaneHkifl He Aon>KHbi paccMaTpMBaTbca KaK orpaHi/NeHiifl M3o6peTeHMa, ho npeACTaBnfiK)T oaho 
Mnn HecKonbKO BapnaHTOB ocyLAecTBneHna, none3Hbix npi/i peanM3aL\nM nHTepcf)eMca m 
npoTOKona, i/i He Bee BapnaHTbi ocymecTBneHi/ia Aon>KHbi BMecTe v\nv\ OAHOBpeivieHHO 
ocyLAecTBnsqTbca Ha npaKTMKe. flpyme 3HaneHna MoryT ncnonb30BaTbca b APyrux BapwaHTax 
ocymecTBneHMa Rnn AOCTn>KeHH5q Tpe6yeivioro npeACTaBneHMsi aQhhhx v\nv\ pe3ynbTaT0B 
nepecbinKM co CKopocTbK) nepeAanw AaHHbix, hto noH^THO Rnn cneiji/iani/iCTa b AaHHOM o6nacTM 

TeXHMKM. 

A. flna naKeTOB BMfleonoTOKOB 

B oahom BapwaHTe ocyLqecTBneHM^ none (2 6aMTa) ATpi/i6yTOB AaHHbix nMKceneti nivieeT 
rpynny 3HaneHMM 6mtob, KOTopbie MHTepnpeTnpyK)Tca cneAywu-iMM o6pa30M. BuTbi 1 nO 
Bbi6npaK)T, KaK HanpaBnsqK)Tca AaHHbie nuKceneti Ancnnea. flna 3HaneHHM 6htob «11» AaHHbie 
nuKcenew OTo6pa>KaK)Tca o6omm rna3aM wni/i a^^ o6omx rna3, p,r\5\ 3HaneHi/M 6mtob «10» AaHHbie 
nuKcenew HanpaBnflKrrca TonbKO neBOMy rna3y, n Rnn 3HaneHMki 6mtob «01» AaHHbie nwKcenefi 
HanpaBn^KDTca TonbKO npaBOMy rna3y, i/i a^ 3HaneHMM 6htob «00» AaHHbie ni/iKcenefi 
HanpaBn^K>TCsq anbTepHaTMBHOMy A^cnneK), kotophm MOweT 3aAaBaTbcsq 6nTaMM 8-11, 
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onucaHHbiMM hi/i>k6. Ecjim maBHbiM AncnneM, kotophm HaxoAMTca b KJineHTe mjim ncnonb3yeTca 
1/inn 3Kcrmya™pyeTCfl Kni/ieHTOM, He noAAep>KMBaeT CTepeon3o6pa>KeHn^ mjim cjDopMMpOBaHMe 

M306pa>KeHH5q B HeKOTOpOM BMAe, TOrAa 3TM KOMaHAbl He MOryT 6blTb 3Cj3Ct>eKTMBHO 

peann30BaHbi, HTo6bi MMeTb Bnn?iHMe, Tpe6yeivioe AncnneeM. B ashhom CMTyaMMM nnn 
KOHcjDnrypaMMM KJineHT AonweH HanpaBMTb AaHHbie nuKceneii Ha rnaBHbiM AHcnnefi He3aBMCMMO 
ot 3HaneHMki 6mtob mjih nnn jikd6om KOM6nHai4MM 6mtob «01», «10» mjim TaK KaK 
pe3yrib™pyK)Li4ne KOMaHAbl mhm ynpaBneHne He 6yAeT peanM30BaHO AncnneeM. 
PeKOMeHAyeTCfl, ho He Tpe6yeTca BapnaHTaiviM ocyLMecTBneHi/m, HTo6bi 3HaneHne 
ncnojib30Banocb nnn aApecaMMM rnaBHoro AHcnnea b Tex KrmeHTax, KOTopwe He noAAep>KMBaK>T 
B03MO>KHOCTb OT06pa>KeHM51 CTepeoM3o6pa>KeHMM. 

But 2 yKa3biBaeT, npi/icyTCTByiOT nn hjim HeTflaHHbie nMKcenefi b nepeccTpoHHOM cjDopiviaTe, 
npn otom 3HaneHne «0» 03HanaeT to, hto AaHHbie nMKcenefi HaxoAflTca b CTaHAapTHOM 
nocneAOBaTenbHOM cfropMaTe m hto HOMep ctpokh (KOopAHHaTa Y nMKcena) nonynaeT 
npupau^eHne 1 npM nepexoAe c oahom ctpokm Ha cneAytomyK). KorAa 3tot 6mt nivieeT 3HaneHne 
«1», to AaHHbie nHKcenew HaxoA^TCfl b nepeccTpOHHOM cjDopiviaTe m HOMep ctpokm nonynaeT 
npupau^eHne 2 npM nepexoAe c oahom ctpokm Ha cneAyK>u4yK). Bmt 3 yKa3biBaeT, hto flaHHbie 
nMKceneM HaxoAflTca b cjDopiviaTe HepeAyK>u4Mxcfl nMKceneM. Oh aHanomneH CTaHAapTHOMy 
nepeccTpoHHOMy pe>KHMy, pa3peujaeMOMy 6mtom 2, ho nepeAOBaHMe BepTMKaribHoe BMecTO 
ropM30HTaribHoro. KorAa Bmt 3 paBeH «0», to flaHHbie rmKceneM HaxoAflTca b CTaHAapTHOM 
nocneAOBaTenbHOM dpopware m HOMep CTonGija (KOopAnnaTa X nMKcena) nonynaeT npMpaujeHMe 
1 npM npMeivie Ka>KAoro nocneAyK)Li|ero nMKcena. KorAa Bmt 3 paBeH «1», to flaHHbie nMKceneM 
HaxoAflTca b cjDopiviaTe HepeAyK)Li^Mxc5i nMKceneM m HOMep CTonGija nonynaeT npMpau^eHMe 2 npM 
npMeivie Ka>KAoro nMKcensq. 

Bmt 4 yKa3biBaeT, OTHOCflTca nv\ v\nv\ HeT AaHHbie riMKceneM k AncnneK) MnM KaMepe, rAe 
AaHHbie nepecbinaK)TCsq Ha MnM ot BHyTpeHHero A^cnnesq Rnn 6ecnpoBOAHoro TenecjDOHa MnM 
noAoGHoro ycTpoMCTBa MnM Aa>Ke nopTaTMBHoro KOMnbKrrepa MnM t3kmx APyrMx ycTpOMCTB, KaK 
onMcaHO BbiLue, MnM AaHHbie nepecbinaK>TCfl Ha MnM ot Kaiviepbi, BCTpoeHHOM b MnM 
HenocpeACTBeHHO CB^3aHH0M c ycTpoMCTBOM. KorAa Bmt 4 paBeH «0», AaHHbie riMKceneM 
nepecbinaK)Tca Ha MnM ot Gycfrepa KaApa Ancnnea. KorAa Bmt 4 paBeH AaHHbie riMKceneM 
nepecbinaKrrcfl Ha MnM ot Kaiviepbi MnM ycTpoMCTBa BMAeo HeKOToporo TMna, npMHeM TaKMe 

yCTpOMCTBa 06u_\eM3BeCTHbl B TeXHMKe. 

Bmt 5 Mcnonb3yeTCSR Rnn yKa3aHMfl, KorAa AaHHbie nMKceneM coAepwaT cneAyK>LnyK> 
nocneAyK)LqyK) CTpoKy nMKceneii b A^cnnee. 3to CHMTaeTca cnynaeM, KorAa Bmt 5 
ycTaHaBnMBaeTCfi paBHbiM KorAa 6mt 5 ycTaHaBnMBaeTca b TorAa napaivieTpbi JleBoro 
Kpaa no ocm X, BepxHero Kpaa no ocm Y, ripaBoro Kpaa no ocm X, HM>KHero Kpaa no ocm Y, 
Hanana no ocm X m Hanana no ocm Y He onpeAenaiOTCfl m MrHopMpyK>Tca KnMeHTOM. KorAa Bmt 
15 ycTaHaBnMBaeTca Ha ypoBeHb norMnecKOM eAMHMi_|bi, to 3to yKa3biBaeT, hto AaHHbie 
nMKceneM b otom naKeTe npeACTaBnaiOT co6om nocneAHiOK) CTpoKy nMKceneM b M3o6pa>KeHMM. 
Bmt 8 nonsq Hhamk3topob B03MO>KHOCTeM cbomctb KnMeHTa riaKeTa B03MO>KHOCTeM KnMeHTa 
yKa3biBaeT, n oaa^ P>km BaeTesi nM 3to cbomctbo. 

Bmth 7 m 6 n peACTaBnsi \ot coGom Bmtn o6HOBneHM5i M3o6pa>KeHM?i A^cnnesi, KOTopbie 3aAaK)T 
6ycf)ep KaApa, rAe Aon>KHbi 3anMCbiBaTbca AaHHbie nMKceneM. Bonee KOHKpeTHbie ocjDcjDeKTbi 
onMcaHbi b APyoM MecTe. flnsi 3HaneHMM Gmtob «01» AaHHbie riMKceneM 3anMCbiBaK)TCsi b 
aBTOHOMHbiii Gycjoep M3o6pa>KeHMsq. flna 3HaneHMM 6mtob «00» AaHHbie riMKceneM 3anMCbiBaK)TCsq 
b 6ycjDep M3o6pa>KeHM5q, Mcnonb3yeMbiM a^^ oGHOBneHMsq M3o6pa>KeHM5q A^cnnea. Unn 3HaneHMM 
6mtob AaHHbie riMKceneM 3anMCbiBaK)TC5q bo Bee 6yc|Depbi M3o6pa>KeHM?i. 3HaneHM^ 6mtob 
MnM KOM6MHaqMfl «10» pacciviaTpMBaeTCsi KaK HeAeMCTBMTenbHoe 3HaneHMe MnM o6o3HaneHMe, m 
AaHHbie riMKceneM MmopMpyHDTCsq m He 3anMCbiBaiOTC^ hm b KaKOM M3 GycjDepoB M3o6pa>KeHM^. 
3to 3HaneHMe MO>KeT MMeTb Mcnonb30BaHMe a^^ 6yAyn^Mx npMMeHeHMM MHTepcjDeMca. 

&mth 8-11 o6pa3yK)T 4-6MTOBoe i_\enoe HMcno 6e3 3HaKa, Korapoe 3aAaeT anbTepHaTMBHbiM 
AMcnneM MnM pacnono>KeHMe A^cnnea, KyAa Aon>KHbi HanpaBn^Tbca AaHHbie nMKceneM. Bmth 0 m 
1 ycTaHaBnMBaiOTCfl paBHbiMM «00», hto6n KnMeHT AHcnnea MHTepnpeTMpOBan 6mtn 8-11 b 
KanecTBe HOMepa anbTepHaTMBHoro A^cnnesq. EcnM 6mth 0 m 1 He paBHbi «00», TorAa 6mth 8- 
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11 ycTaHaBni/iB3K)TCfl Ha ypoBHM nornnecKoro Hynn. 

BuTbi 12-14 pe3epBnpyK)TCfl AJ~m GyAymero ncnonb30BaHna m, KaK npaBuno, 
ycTaHaBfiMBaKDTC^ Ha ypOBHi/i nornnecKoro Hyna. But 15, KaK onMcaHO, Mcnonb3yeTca 
coBMecTHO c 6mtom 5, m ycTaHOBKa 6nTa 15 Ha norMnecKyio eAMHMMy yKa3biBaeT, hto CTpoKa 
nuKceneM b none flaHHbix nHKcenew nsnnejcn nocneAnePi ctpokom nuKceneM b KaApe AaHHbix. 
CneAyK)LMMM riaKeT BMAeonoTOKa, 6mt 5 KOToporo ycTaHOBneH Ha non/inecKyK) eAUHMLjy, 6yAeT 
cooTBeTCTBOBaTb nepBoii CTpoKe nHKceneii cneAytoi-Mero BMAeoKaApa. 

2-6aMTOBbie nona Hanana no ocm X n Hanana no ocm Y 3ap,a\OT a6coriK)THbie KOopAHHa™ X m 
Y tohkm (Hanano no ocm X, Hanano no ocm Y) aj~ih nepBoro nMKcena b none flaHHbix 
nMKceneM. 2-6aMT0Bbie nona JleBoro Kpasq no ocm X m BepxHero Kpaa no ocm Y sb&biot 
KoopAnnaTy X neBoro Kpaa m KoopAMHaTy Y BepxHero Kpaa OKHa OKpaHa, 3anonHeHHoro noneM 
flaHHbix nMKceneM, TorAa KaK npaBbiM KpaM no ocm X m Hm>khmm KpaM no ocm Y sbrbiot 
KoopAMHaTy X npaBoro Kpaa m KOopA^HaTy Y HM>KHero Kpaa oGHOBnaeMoro oma. 

none (2 6aMTa) HMcna nMKceneM 3aAaeT KonMnecTBO nMKceneM b none flaHHbix nMKcenefi 

HM>Ke. 

none (2 6aMTa) MI/IK napaivieTpoB coacp>kmt \jy\K Bcex 6b\ajob ot flnMHbi naKeTa ao HMcna 
nMKceneM. Echm npoBepKa otmm l\\AK Heycnenma, TorAa Becb naKeT OTGpacbiBaeTca. 

none flaHHbix nMKceneM coAep>KMT Heo6pa6oTaHHyK) BMAeoMHcjDOpMaMMK), KOTopaa Aon>KHa 
6biTb OTo6pa>KeHa m KOTopaa cjDopiviaTMpyeTca TaK, KaK onMCbiBaeTca noneM flecKpMmopa 
cjDOpMaTa BMAeoAaHHbix. flaHHbie nepeAaiOTca oahom «ctpokom» 3a pa3, KaK onMcaHO b aPVOm 
MecTe. KorAa Bmt 5 nonn ATpMGyTOB AaHHbix nMKceneM ycTaHOBneH b eAMHML\y nomnecKoro 
ypoBHsq, TorAa none flaHHbix nMKceneM coacp>kmt tohho OAHy CTpoKy nMKceneM, npMneivi nepBbiM 
nMKcenb nepeAaeTca cooTBeTCTByK)U4MM caivioiviy neBOMy nMKcenio m nocneAHMM nMKcenb 
nepeAaeTca cooTBeTCTByK)U4M m caivioiviy npaBOMy nMKcenK). 

none (2 6aiiTa) L|HK flaHHbix nMKceneM coAep>KMT 16-6MTOBHM LJl/IK TonbKO flaHHbix 
nMKceneM. EcnM npoBepKa nocpeACTBOM LJUK OToro 3HaneHMfl HeycnewHa, TorAa flaHHbie 
nMKceneM MoryT Bee >Ke Mcnonb30BaTbcsq, ho HMcno olum6ok LJ1/IK nonynaeT npMpameHMe. 

B. flnn naKeTOB ayAMonoTOKa 

B oahom BapMaHTe ocymecTBneHMfl none (1 6b\at) Hfl ayAMOKaHana Mcnonb3yeT 3HaneHMe 8- 
6MTOBoro Menoro HMcna 6e3 3HaKa Rnn MAeHTM(f)MKai4MM KOHKpeTHoro ayAMOKaHana, Ha kotophm 
nocbinaiOTC^ ayAnoAaHHbie ycTpOMCTBOM KnMeHTa. cDn3MnecKMe ayAMOKaHanbi 3Bp,B\OTcn MnM 
OTo6pa>KaK)TC^ Ha c|DM3MHecKMe KaHanbi nocpeACTBOM OToro nona b KanecTBe 3HaneHMM 0, 1,2, 
3, 4, 5, 6 MnM 7, KOTopbie yKa3biBaiOT neBbiM nepeAHMM, npaBbiM nepeAHMM, neBbiM 33AHMM, 

npaBbiM 33AHMM, nepeAHMM LjeHTpanbHbIM, CBepXHM3KOHaCTOTHblM, 06-beMHblM neBbiM M 

o6"beMHbiM npaBbiM KaHanbi cooTBeTCTBeHHO. 3HaneHMe 254 b none Mfl ayAMOKaHana yKa3biBaeT 
Ha to, hto oahh noTOK qMcfrpoBbix ayAMOOTcneTOB nocbinaeTca KaK Ha neBbiM nepeAHMM, TaK m 
Ha npaBbiM nepeAHMM KaHanbi. 3to ynpoujaeT o6MeH AaHHbiMM Rnn npMMeHeHMM, t3kmx KaK, rAe 
CTepeocfrOHMHecKMM ronoBHOM TenecjDOH Mcnonb3yeTca p,r\9\ nepeAanM penM, npMno>KeHMM 
noBbiujeHM^ ocjDcjDeKTMBHOCTM Mcnonb3yK>TCfl Ha ni_(ri MnM APyrMx npMMeHeHMM, rAe npocTOM 
l~lonb30BaTenbCKMM MHTepc|DeMC co3AaeT npeAynpe>KAaiOLAMe TOHanbHbie CMTHanbi. 3HaneHM5i 
Ana nona Hfl, HaxoA^Li|neca b Anana30He 8-253 m paBHbie 255, b HacTOs^mee BpeMFi 
pe3epBMpyiOTC5q a^^ Mcnonb30BaHMa TaM, rAe HOBbie pa3pa6oTKM noTpe6yK)T AononHMTenbHbix 
o6o3HaneHMM, hto npeAycMaTpMBaeTCs^ cnei_(ManMCTaMM b a3hhom oGnacTM TexHMKM. 

none (1 6aMT) Pe3epBMpOBaHHoe 1, KaK npaBMno, pe3epBMpyeTca a^i^ 6yAyLAero 
Mcnonb30BaHM5q m MMeeT Bee 6mth OToro non^, ycTaHOBneHHbie b Hynb. Oahmm Ha3HaneHMeM 
OToro nonsq 9\sn9\eTC9\ to, HTo6bi Bbi3biBaTb BbipaBHMBaHMe Bcex nocneAyK)LqMx 2-6aMTOBbix 
noneii c aApecoM 16-6MTOBbix cnoB m Bbi3biBaTb BbipaBHMBaHMe 4-6aMTOBbix noneM c aApecoM 
32-6MTOBbix cnoB. 

none (2 6aMTa) HMcna ayAMOOTcneTOB 3aAaeT KonMnecTBO ayAMOOTcneTOB b otom naKeTe. 

none Bmtob Ha OTcneT m ynaKOBKM coAep>KMT 1 6aMT, kotopnm 3aAaeT cjDopMaT ynaKOBKM 
ayAMOAaHHbix. B oahom BapMaHTe ocyLqecTBneHMsi o6bNHO Mcnonb3yeMbiM cjDOpMaTOM 
nsnnercn TaKOM, hto Bmtw 4-0 onpeAen^iOT KonMnecTBO 6mtob Ha HKM-ayAMOOTcneT. Bmt 5 
TorAa 3aAaeT, ynaKOBaHbi jim MnM HeT OTcne™ L(Mc|DpoBbix ayAMOAaHHbix. KaK ynoMflHyra Bbiine, 
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c|DMr.12 MJinKDCTpupyeT pa3JiMHne Me>KAy ynaKOBaHHbiMM m BbipoBHeHHbiMM no 6afiTaM 
ayAnooTCHeTaMM. 3HaneHMe «0» 5nTa 5 yKa3biBaeT, hto Ka>KAbiti HKM-ayAMOOTcneT b none 
L(MC]DpoBbix ayAMOAaHHbix BbipoBHeH no Ga^Taivi c rpaHMLjei/i 6afiTOB MHTepcjDei/ica, m 3HaneHMe 
«1» yi<a3biBaeT, hto Ka>KAbiii nocneAyK>LHMM HKM-ayAnooTcneT ynaKOBaH k npeAbiAY^eMy 
ayAnooTcneTy. 3tot 6mt AeiiCTByeT TOJibKO TorAa, KorAa 3HaneHMe, onpeAeneHHoe b 6nTax 4- 
0 (KOJiMnecTBO 6mtob Ha HKM-ayAnooTcneT), He nsnnejcn KpaTHbiM BOCbMi/i. Bmth 7-6 
pe3epBi/ipyK)TCfl nnn ncnonb30BaHna TaM, rAe CMCTeMHbie pa3pa6oTKM Tpe6yK)T 
AonojiHMTeribHbix o6o3HaneHMM h, KaK npaBMno, ycTaHaBiiMBawTCsq Ha 3HaneHne Hynsq. 

none (1 6aMT) HacTOTbi ayAnooTcneTOB 3aAaeT nacTOTy HKM-ayAnooTcneTOB. 
l/lcnorib3yeMbiM cfropMaTOM nsnnejcn t3kom, hto 3HaneHne 0 yKa3biBaeT nacTOTy 8000 OTcneTOB 
b ceKyHAy (OTcneT/c), 3HaneHne 1 yKa3biBaeT 16000 OTcneT/c, 3HaneHne 2 - 24000 
OTcneT/c, 3HaneHne 3 - 32000 OTcneT/c, 3HaneHne 4 - 40000 OTcneT/c, 3HaneHne 5 - 
48000 OTcneT/c, 3HaneHne 6 - 11025 OTcneT/c, 3HaneHne 7 - 22050 OTcneT/c n 3HaneHne 8 
- 44100 OTcneT/c cooTBeTCTBeHHO, npnneivi 3HaneHMfl 9-255 pe3epBnpyK)TCsq Ana 6yAy^ero 
npuMeHeHM^, nooTOMy b HacTOflmee BpeMa ohm ycTaHaBJiMBaK)Tca b Hyrib. 

none (2 6aMTa) MI/IK napaivieTpoB coAep>KMT 16-6nT0BbiM MI/IK Bcex 6aMTOB ot flnnHbi naKeTa 
AO HacTOTbi ayAHOOTcneTOB. Ecnn npoBepKa sti/im l\\AK 6bma HeycneuiHOM, TorAa Becb naKeT 
OT6pacbiBaeTCsq. none MucjDpoBbix ayAnoAaHHbix coAep>KHT Heo6pa6oTaHHbie ayAHOOTcneTbi, 
noAne>KaLi4ne BOcnpon3BeAeHMK), m npeACTaBneHbi o6bNHO b BMAe nMHefiHoro cjDopiviaTa b 
KanecTBe Ljenwx HMcen 6e3 3HaKa. none (2 6afiTa) L|HK ayAHOAaHHbix coAep>KMT 16-61/itobnm 
l\\AK ToribKO Ann AyAnoAaHHbix. Ecnn npoBepKa otmm LJI/IK HeycneiuHa, TorAa AyAMOAaHHbie Bee 
>Ke MoryT Mcnonb30BaTbca, ho hmcjio olum6ok L|HK nonynaeT npMpaLijeHMe. 

C. flnfl naKeTOB onpeAenaeMoro nonb30BaTeneM noTOKa 

B oahom Bapi/iaHTe ocymecTBneHMfl 2-6atiTOBoe none Hoiviepa Hfl noTOKa Mcnonb3yeTca p,nn 
MAeHTMcjDHKaMMn KOHKpeTHoro onpeAen^eivioro nonb30BaTeneM noTOKa. CoAep>KMMoe nonew 
napaivieTpoB noTOKa m flaHHbix noTOKa o6bNHO onpeAenflKrrca M3roTOBMTeneM o6opyAOBaHMa 
L|l/IMfl. 2-6aMTOBoe none MI/IK napaivieTpoB noTOKa C0Aep>KHT 16-6nTOBbiM MI/IK Bcex 6aMTOB 
napaivieTpoB noTOKa, HaHMHaa c flnnHbi naKeTa m ao 6ai\ra KoAnpoBaHne ayAno. Ecnn npoBepKa 
otmm l\\AK HeycneiuHa, TorAa Becb naKeT OT6pacbiBaeTca. 06a nona napaivieTpoB noTOKa i/i L|HK 
napaivieTpoB noTOKa MoryT OT6pacbiBaTbca, ecnM ohm He Hy>KHbi aj~ih KOHenHoro npMMeHeHMa 
L|l/IMfl, T.e. ohm CHMTaKrrcfl Heo6«3aTenbHbiMM. 2-6aMTOBoe none L|HK AaHHbix noTOKa C0Aep>KMT 
l\\AK TonbKO flaHHbix noTOKa. EcnM npoBepKa otmm LJUK HeycneiuHa, TorAa Mcnonb30BaHMe 
flaHHbix noTOKa HBnaeTCfl Heo6a3aTenbHbiM b 3aBMCMMOCTM ot Tpe6oBaHMM npMis/ieHeHMsi. 
l/lcnonb30BaHMe AaHHbix noTOKa, 3aBMC^Li^ee ot \jy\K 6e3 ollim6ok, KaK npaBMno, Tpe6yeT, htoGh 
AaHHbie noTOKa 6binM 6ycjDepM30BaHbi ao Tex nop, noKa He 6yAeT noATBep^eHO, hto L(l/lK 6e3 
olum6ok. MMcno olum6ok l\\AK nonynaeT npMpaLqeHMe, ecnM npoBepKa L(HK He npoxoA^T. 

D. flnfl naKeTOB KapTbi i^BeTOB 

2-6aMTOBoe none Hfl hClient coAep>KMT i/iHc|DOpMaL4MK) MnM 3HaHeHMsi, KOTopbie 
pe3epBnpyK>TCfl A-n^ Hfl KnneHTa, Mcnonb3yeMbie, KaK yKa3aHO paHee. TaK KaK oto none, KaK 
npaBMno, pe3epBMpyeTCsq Rnn 6yAyLA©ro Mcnonb30BaHMsq, TeKy^ee 3HaneHMe ycTaHaBnMBaeTCsq 
Ha Hynb nocpeACTBOM ycTaHOBKM 6mtob b «0». 

2-6aMTOBoe none MMcna oneivieHTOB KapTbi qBeTOB Mcnonb3yeT 3HaneHMfl a^^ 3aAaHM5i 
o6mero KonMnecTBa 3-6aMTOBbix aneMeHTOB KapTbi i_(BeTOB 5 KOTopbie coAepwaTca b none 
flaHHbix Kap™ qBeTOB, MnM oneivieHTOB Ta6nMi_\bi Kap™ l^botob, KOTopbie cyLqecTByK>T b flaHHbix 
KapTbi i_(BeTOB b 3tom naKeTe. B AaHHOM BapMaHTe ocymecTBneHM^ KonMnecTBO 63mtob b 
flaHHbix KapTbi i_\BeTOB b 3 pa3a 6onbLiie HMcna oneivieHTOB KapTbi qBeTOB. HMcno oneivieHTOB 
Kap™ i_(BeTOB ycTaHaBnMBaeTca paBHbiM HynK) npM OTcyTCTBMM nocbinKM AaHHbix KapTbi mBeTOB. 
EcnM Pa3Mep KapTbi l^botob paBeH HynK), TorAa 3HaneHMe CivieLAeHMsi KapTbi l^botob, KaK 
npaBMno, Bce>Ke nocbinaeTca, ho MrHopMpyeTca AncnneeM. none (4 6aMTa) CMemeHM^ KapTbi 
i^BeTOB 3aAaeT civieLAeHMe flaHHbix KapTbi i_\BeTOB b otom naKeTe c Hanana TaGnMqbi KapTbi 
i^BeTOB b ycTpOMCTBe KnMeHTa. 

2-6aMTOBoe none \jy\K napaivieTpoB coAep>KMT \jy\K Bcex 6aMTOB cflnMHbi naKeTa ao 6aPiTa 
KoAnpoBaHM^ ayAHO. EcnM npoBepKa otmm L(HK HeycneniHa, TorAa OT6pacbiBaeTca Becb naKeT. 
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flna nonq flaHHbix KapTbi l4B6tob, pa3pnAHOCTb Ka>KAOM flneMKi/i KapTbi mbbtob npeACTaBnaeT 
co6om 3aAaBaeivioe noneM Pa3iviepa oneivieHTa KapTbi LpeTOB, rp,e b oahom BapwaHTe 
ocymecTBnei-ikm nepBaa nacTb 3aAaeT BennnMHy ci/mero MBeTa, BTopasq nacTb 3aAaeT BenMHi/my 
3eneHoro MBeTa, n TpeTba nacTb 3aAaeT BennnnHy KpacHoro MBeTa. none Pa3Mepa KapTbi 
MBeTOB 3aAaeT KonMnecTBO 3-6aMTOBbix aneivieHTOB TaGnnqbi KapTbi mbctob, KOTopbie 
cymecTByKDT b none flaHHbix KapTbi MBeTOB. EcnM OAHa KapTa MBeTOB He MO>KeT pa3MecTMTbca b 
oahom naKeTe cDopiviaTa BMAeoAaHHbix n KapTbi mbctob, TorAa bch KapTa mbotob MO>KeT 
3aAaBaTbcsq nocbinKOi/i MHoroHMcneHHbix naKeTOB c pa3nnHHbiMn flaHHbiMM KapTbi MBeTOB m 
CMeLMeHMsqMM KapTbi MBeTOB b Ka>KAOM naKeTe. KonMnecTBO 6mtob CMHero, 3eneHoro n KpacHoro 
MBeTOB b Ka>KAOM aneivieHTe AaHHbix KapTbi MBeTOB, KaK npaBMno, OAMHaKOBa c 3aAaHHbiM b 
none Pa3p^AHOCTM KapTbi MBeTOB cjDOpMaTa RGB naKeTa B03MO>KHOCTeM AMcnnea. 

2-6awTOBoe none L(l/IK AaHHbix KapTbi MBeTOB coAep>KMT \jy\K TonbKO flaHHbix KapTbi MBeTOB. 
EcnM npoBepKa gtmm LJI/IK HeycneiuHa, TorAa flaHHbie KapTbi MBeTOB Bee >Ke MoryT 
ncnonb30BaTbCfl, ho Hi/icno olum6ok l\\AK nonynaeT npnpau4eHne. 

Ka>KAbiti oneivieHT AaHHbix KapTbi MBeTOB Aon>KeH nepeAaBaTbca b cneAyromeM nop^AKe: 
cuhmm, 3eneHbiii, KpacHbifi, npnneivi caivibm ivinaALUMM 6mt k3>kaom cocTaBnaiOLMeM nepeAaeTca 
nepBbiM. 1/lHAHBMAyanbHbie cocTaBnaiOLMMe KpacHoro, 3eneHoro m CMHero MBeTa Ka>KAoro 
oneivieHTa KapTbi mbotob ynaKOBbiBaKrrca, ho Ka>KAbiM oneivieHT KapTbi MBeTOB (caMbiM MnaALUMM 
6ht cocTaBn^KDmeti cnHero MBeTa) Aon>KeH BbipaBHMBaTbca no 6afiTaM. Onr.97 nnnK>CTpnpyeT 
npniviep oneivieHTOB AaHHbix KapTbi mbotob c 6 6nTaiviM CMHero MBeTa, 8 6nTaMn 3eneHoro MBeTa 
m 7 6nTaMM KpacHoro MBeTa. flna OToro npmviepa Pa3Mep oneivieHTa KapTbi MBeTOB b naKeTe 
KapTbi MBeTOB paBeH 21 m none Pa3p^AHOCTM KapTbi mbotob cfropiviaTa RGB naKeTa 
B03MO>KHOCTeM KnweHTa paBHO 0x0786. 

E. flnn naKeTOB MHKancyn^MUM o6paTHOM nnHnn nepeAaHM AaHHbix 

none (2 6aiiTa) L|HK napaivieTpoB coAep>KMT 16-6nTOBbiPi LJI/IK Bcex 63mtob c flni/mbi naKeTa 
AO flnMHbi peBepckipoBaHi/m nepeAann. EcnM npoBepKa otmm \jy\K HeycneiuHa, TorAa 
OT6pacbiBaeTCsq Becb naKeT. 

B oahom BapwaHTe ocymecTBneHMfl none (1 6aMT) OnaroB o6paTHOM nMHMM nepeAanw 
AaHHbix coAep>KMT rpynny cjonaroB p,nn 3anpoca MHcfDopMaMnn ot KnueHTa m 3aAaeT Tun 
o6paTHOM nHHMM nepeAanM AaHHbix. EcnM 6mt (HanpMMep, But 0) ycTaHOBneH Ha ypoBeHb 
norMHecKOM eAMHUM^i, TorAa xoct 3anpawMBaeT 3aAaHHyK> MHcjDopMaMHK) y KnueHTa, ho ecnw 6mt 
ycTaHOBneH Ha ypoBeHb norMnecKoro Hyna, TorAa xocTy He Tpe6yeTca MHcjDOpMaMUfl ot 
KnueHTa. But 0 Mcnonb3yeTca f\m yKa3aHM$q, KOi~Aa xocTy Tpe6yeTca naKeT B03MO>KHOCTeM 
KnueHTa, KOTopbM, KaK npaBMno, nocbinaeTca Kni/ieHTOM xocTy b none naKeTOB o6paTHbix 
AaHHbix. But 1 ncnonb3yeTCsq p,nn yKa3aHnsq, KorAa xocTy TpeGyeTca naKeT 3anpoca KnueHTa 
m cocTOfiHMa, KOTopbiki nocbinaeTCsq KnueHTOM xocTy b none naKeTOB o6paTHbix AaHHbix. 
OcTanbHbie 6mth (b AaHHOM cnynae 6mtn 2-7) pe3epBi/ipyK>TCfl Rnn 6yAyLAoro ncnonb30BaHnsq n 
ycTaHaBnMBaiOTC^ b Hynb. Oah3ko MO>KeT ncnonb30BaTbcsq 6onbi_ue 6mtob, KorAa TpeGyeTca, 
p,n9\ ycTaHOBKM cjDnaroB a^^ oGpaTHOM ni/mni/i nepeAanw AaHHbix. 

none (1 6aMT) flenMTena o6paTHOM ckopoctm nepeAanw 3aAaeT KonnnecTBO M^KnoB 
MDDI_Stb, KOTopbie nponcxoA^T OTHOCHTenbHO TaKTOBbix MMnynbcoB AaHHbix o6paTHofi jimhi/im 
nepeAann AaHHbix. MacTOTa TaKTOBbix MMnynbcoB AaHHbix o6paTHOM nnHMi/i nepeAanw AaHHbix 
paBHa nacTOTe TaKTOBbix MMnynbcoB AaHHbix nps^MOM nnHMn nepeAann AaHHbix, A^neHHOM Ha 
ABa, yMHO>KeHHoe Ha flenMTenb o6paTHOM ckopoctm nepeAann. CKopocTb nepeAanw AaHHbix no 
oGpaTHOM nMHMM nepeAanM AaHHbix CBsq3aHa c nacTOTOM TaKTOBbix nMnynbcoB AaHHbix o6paTHofi 
nnHMM nepeAanM AaHHbix m TunoM MHTepcjDeMca Ha o6paTHOM nnHi/11/1 nepeAanw AaHHbix. B 
A3HH0M BapnaHTe ocymecTBneHMSR MHTepcjDetica Tuna 1 o6paTHasi CKopocTb nepeAann 
AaHHbix paBHa nacTOTe TaKTOBbix MMnynbcoB AaHHbix oGpaTHOM ni/mi/in nepeAanw AaHHbix, a^^ 
MHTepcjDeMCOB Tuna 2, Tuna 3 m Tuna 4 oGpaTHbie ckopoctm nepeAann AaHHbix paBHbi nacTOTe 
TaKTOBbix MMnynbcoB AaHHbix o6paTHOM nMHMM nepeAanM AaHHbix, yMHO>KeHHOM cooTBeTCTBeH ho 
b ABa, neTbipe m BoceMb pa3. 

none Bcex HyneM 1 coAep>KMT rpynny 6aMTOB, b AaHHOM cnynae 8, KOTopbie 
ycTaHaBnMBaiOTca paBHbiMM Hynho no 3HaneHMK> nocpeACTBOM ycTaHOBKM 6mtob Ha ypoBeHb 
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norMHecKoro Hyna, n Mcnonb3yeTCfl Ana o6ecneneHMH Toro, htoGh Bee CMmanw MDDI_Data 
HaxoAnnncb Ha ypoBHe nomnecKoro Hyna b TeneHMe AOCTaTOHHoro BpeMem/i , htoGh AaTb 
B03MO>KHOCTb KfineHTy HanaTb BOCCTaHOBneHne TaKTOBbix MMnyribcoB, Mcnonb3ya ToribKO 
MDDI_Stb, nepeA BbiKnioneHMeivi riMHeMHbix ApafiBepoB xocTa b TeneHMe nona PeBepcupoBaHMa 
nepeAanM 1. B oahom BapMaHTe ocyLnecTBneHMfl A^inna nona Bcex Hynefi 1 6ojibLue mjim paBHa 
KoriMHecTBy 6aiiTOBbix nepeAan no npaiviOM jimhmm nepeAanM AaHHbix, yMHOweHHOMy Ha 
3aAep>KKy Ha ABOMHoe npoxo>KAGHi/ie Ka6ena. 

none (1 6aMT) flnMHbi peBepcupoBaHMsq nepeAanM 1 3aAaeT o6Li|ee kojimhbctbo 6aMTOB, 
KOTopoe BbiAeneHO A-nfl PeBepcnpoBaHH5R nepeAanM 1 A-na ycTaHOBneHi/ia nepBoro nepwoAa 
peBepcupoBaHMSR nepeAanM. none PeBepci/ipoBaHi/m nepeAanM 1 ncnorib3yeT Koni/inecTBO 
6aMTOB, 3aAaBaeMoe napaivieTpoM fljiMHbi peBepcMpoBaHna nepeAaHM 1, KOTopbie BbiAeneHbi 
Arm Toro, htoGh BbinoriHMTb BKnioneHMe ni/iHeMHbix ApaMBepoB MDDI Data b KJii/ieHTe, ao Toro 
KaK BbiKriK)HaTC5i jiMHeMHbie ApaMBepa b xocTe. KnMeHT BKnionaeT cbom nMHeMHbie Apaiteepbi 
MDDI Data b TeneHMe 6MTa 0 PeBepcnpoBaHna nepeAanM 1, i/i xoct BbiKnionaeT cbom BbixoAbi 
TaK, HTo6bi ohm 6biiiM nofiHOCTbK) BbiKfiK)HeHHbiMM ao nocneAHero 6mt3 PeBepcMpoBaHMfl 
nepeAaHM 1. Cuman MDDI_Stb AetiCTByeT TaK, KaK ecriM 6bi MDDI_DataO 6biriM Ha ypoBHe 
norMHecKoro Hyrm b TeneHMe Bcero nepMOAa PeBepcMpoBaHMa nepeAaHM 1. Bonee noriHoe 
onMcaHMe ycTaHOBOK PeBepcMpoBaHMsq nepeAaHM 1 npMBeAOHO Bbiwe. 

none naKeTOB o6paTHbix AaHHbix coaop>kmt rpynny naKeTOB AaHHbix, nepecwnaeMbix c 
KnMeHTa Ha xoct. KnMeHT MO>KeT nocbinaTb naKeTbi 3anonHMTena MnM B036y>KAaTb nMHMM 
MDDI Data cocTO^HMeivi MnM ypoBHeM norMHecKoro Hyna, KorAa y Hero HeT AaHHbix fln« 
nocbinKM xocTy. B AaHHOM BapMaHTe ocyLnecTBneHMH, ecnM nMHMM MDDI Data B036y>KAa \otch 
HyneM, xoct 6yAeT MHTepnpeTMpOBaTb oto KaK naKeT c HyneBOM p,nv\HO\A (HeAeMCTBMTenbHaa 
AnMHa), m xoct He 6yAeT npMHMMaTb AononHMTenbHbie naKeTbi ot KnMeHTa b TeneHMe TeKymero 
naKeTa MHKancynaLjMM o6paTHOM nMHMM nepeAaHM AaHHbix. 

none (1 6aiiT) flnMHbi peBepcMpoBaHM$q nepeAaHM 2 3aAaeT o6u|ee KonMnecTBO 6aiiTOB, 
KOTopbie BbiAensqiOTca p,r\9\ PeBepcMpoBaHMa nepeAaHM 2, p,nn ycTaHOBneHMsq BToporo nepMOAa 
peBepCMpOBaHMsi nepeAaHM. PeKOMeHAyeivia^ AJinna PeBepCMpOBaHMSR nepeAaHM 2 paBHa 
KonMnecTBy 63mtob, Tpe6yeMbix a™ 33aop>kkm Ha ABOMHoe npoxo>KAOHMe nnioc Bpeivm, 
Tpe6yeMoe aj~ia Toro, htoGh xoct BKnK)HMn cbom APaMBepbi MDDI Data. flnMHa 
PeBepcMpoBaHMsq nepeAaHM 2 TaioKe MO>KeT npeACTaBn^Tb co6om 3HaneHMe, KOTopoe Gonbwe 
MMHMManbHO Tpe6yeivioro MnM BbiHMcneHHoro 3HaneHMfl, htoGh npeAOCTaBMTb AOCTaTOHHoe 
Bpeivm a^^ o6pa6oTKM naKeTOB o6paTHOM nMHMM nepeAaHM AaHHbix b xocTe. 

none PeBepcMpoBaHM^ nepeAaHM 2 coctomt m3 KonMnecTBa 63mtob, 3aAaBaeMbix 
napaivieTpoivi flnMHbi peBepcMpoBaHM^ nepeAaHM. Xoct o>KMAaeT b TeneHMe no MeHbi_ueM Mepe 
BpeivieHM 3aA©P>KKM Ha ABOMHoe npoxo>KA©HMe ao BKnK>HeHMsq cbomx nMHeMHbix ApaMBepoB 
MDDI_Data b TeneHMe PeBepCMpOBaHM^ nepeAaHM 2. Xoct BKnronaeT cbom nMHeMHbie ApaPiBepbi 
MDDI_Data, TaK hto ohm b ochobhom 6yAyT nonHOCTbK) BKnroneHbi ao nocneAHero 6mt3 
PeBepcMpoBaHM^ nepeAaHM 2, m KnMeHT BbiKnK>naeT cbom BbixoAbi, TaK hto ohm b ochobhom 
6yAyT nonHOCTbK) BbiKntoneHbi nepeA nocneAHMM 6mtom PeBepCMpOBaHM^ nepeAaHM 2. 
Ha3HaneHMeM nona PeBepcMpoBaHMSR nepeAaHM 2 siBnaeTCfl npeAOCTaBneHMe bo3mo>khoctm 
nepeAaHM MnM nepecbinKM c KnMeHTa ocTaBLueroca KonMnecTBa AaHHbix M3 nona naKeTOB 
o6paTHbix AaHHbix. l/l3-3a M3ivieHeHMM b pa3nMHHbix CMCTeiviax, peanM3yK)inMx MHTepcjDeMC, m 
BenMHMHbi BbiAeneHHoro 3anaca h 3ao>kh octm , bo3mo>kho, hto hm xoct, hm KnMeHT He 6yAyT 
B036y>KAaTb CMTHanbi MDDI_Data ypoBHeM norMHecKoro Hyns^ b TeneHMe HeKOTopbix nacTeM 
nepMOAa non^ PeBepcMpoBaHM^ nepeAaHM 2, HaGniOAaeMbiM nMHeMHbiMM npMeMHMKaMM b MnM 
Ha xocTe. CMman MDDI_Stb AOMCTByeT TaK, KaK ecnM 6bi MDDI_DataO 6bin Ha ypoBHe 
norMHecKoro Hyna b TeneHMe no cymecTBy Bcero nepMOAa PeBepCMpOBaHMsi nepeAanM 2. 
OnMcaHMe ycTaHOBOK PeBepCMpOBaHMs^ nepeAanM 2 npMBeAOHO BbiLue. 

none naKeTOB o6paTHbix AaHHbix coaop>kmt rpynny naKeTOB AaHHbix, nepecwnaeMbix c 
KnMeHTa Ha xoct. KaK yKa3aHO paHee, naKe™ 3anonHMTensq nocbinaK)TCsq a^^ 3anonHeHMa 
ocTaBiuerocsq npocTpaHCTBa, KOTopoe He Mcnonb3yeTC?i naKeTaMM APyrMx TMnoB. 

none Bcex HyneM 2 coAep>KMT rpynny 6aMTOB (8 b AaHHOM BapMaHTe ocyniecTBneHMa), 
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KOTopbie ycTaHaBnnBaK)TC5q paBHbiMM uyrwo no 3HaneHi/iK) nocpeACTBOM ycTaHOBKn 6mtob Ha 
ypoBeHb nornHecKoro Hyna, v\ wcnonb3yeTCfl AJ~m oGecneneHkm Toro, hto6h Bee cumaribi 
MDDI_Data HaxoAnnncb Ha ypoBHe non/NecKoro Hynn b TeneHi/ie AOCTaTOHHoro BpeivieHi/i, HTo6bi 
npeAOdaBHTb B03MO>KHOCTb KfineHTy HanaTb BOCCTaHOBneHi/ie TaKTOBbix nivinynbcoB, kicnonb3ya 
KaK MDDI_DataO, TaK 1/1 MDDI_Stb, nocne BKmoneHHa nHHeiiHbix ApaiteepoB xocTa nocne nona 
PeBepoipoBamifl nepeAanw 2. 

F. flxifl naKeTOB B03MO>KHOCTePi KnueHTa 

KaK n3o6pa>KeHO AJ~m OAHoro BapwaHTa ocyiAecTBneHMfl none Bepci/11/1 npoTOKona ncnorib3yeT 
2 6aMTa AJ~m 3aA3HMSR Bepcwi/i npoTOKona, ncnorib3yeMOM Knnem"OM. nepBOHananbHaa Bepc^m b 
HacTOs^LAee Bpeivm ycTaHaBni/iBaeTca paBHOM eAHHi/iLje n 6yAeT n3MeHflTbCfl bo BpeivieHi/i, KorAa 
6yAyT C03AaBaTbC5q HOBbie Bepcwn, hto 6yAeT M3BecTH0, b to Bpeivm KaK none MMHMManbHOM 
BepcuM npoTOKona ncnonb3yeT 2 6aMTa Rnn 3aAaHi/m Mi/mi/iManbHOM Bepcwi/i npoTOKona, KOTopyK) 
KnueHT MO>KeT ncnonb30BaTb v\nv\ MHTepnpe™poBaTb. B AamnoM cnynae HyneBoe 3HaneHne 
TaK>Ke nsnnercn AetiCTBi/iTenbHbiM 3HaneHneM. none (2 6aMTa) Bo3MO>KHOCTeM ckopocth 
nepeAanw AaHHbix 3aAaeT MaKcmvianbHyK) CKopocTb nepeAann AaHHbix, c kotopom KnueHT MO>KeT 
npuHMMaTb no k3>kaom nape AaHHbix no np^MOM ni/iHi/in nepeAani/i AaHHbix nHTepcf)eMca i/i 
KOTopaa 3aAaeTca b bmag Mera6nTOB b ceKyHAy (M6mt/c). none (1 6aMT) Bo3MO>KHOCTeii Tuna 
MHTepcjDeMca 3aAaeT Twnbi i/iHTepcjDewca, KOTopbie noAAep>KMBaK)TCsq Ha np^MOM i/i o6paTHOM 
nnHM^x nepeAanw AaHHbix. But, ycTaHOBneHHbiM b yKa3biBaeT, hto noAAep>KHBaeTCfl 
3aAaHHbiii ™n i/iHTepcjDeiica, h 6ht, ycTaHOBneHHbiM b «0», yKa3biBaeT, hto 3aAaHHbm ™n He 
noAA^p>KMBaeTCsi. Xocth m Kni/ieHTbi AonxHbi noAA^p>KMBaTb no MeHbweii Mepe Tun 1 Ha 
nps^MOM m o6paTHOM ni/iHMsix nepeAanM AaHHbix. HeT Tpe6oBaHi/m Ha noAA^p>KKy HenpepbiBHoro 
Anana30Ha Ti/inoB i/iHTepcjDetfca. Hanpi/iiviep, 6yAeT coBepweHHO AeticTBHTenbHoi/i noAA©p>KKa 
TonbKO Tuna 1 v\ Tuna 3, ho He Tuna 3 m Tuna 4 b i/iHTepcjDefice. TaK>Ke He HBnaeTCfl 
Heo6xoAMMbiM, hto6h npaiviafl m o6paTHaa nnHnn nepeAann AaHHbix pa6oTann c OAnnaKOBbiM 
TMnoM MHTepcjDeiica. Oah3ko KorAa nnHnsq nepeAanM AaHHbix bhxoaut 1/13 «cnflHKM», KaK np^Masq, 
TaK m oGpaTHasq ni/mkm nepeAani/i AaHHbix Aon>KHbi HannHaTb pa6oTy b pe>Ki/iMe Tuna 1 ao Tex 
nop, noKa APyrne pe>KMMbi He CMoryT GbiTb cornacoBaHbi, Bbi6paHbi wnw MHbiM o6pa30M 
OAo6peHbi A-n^ i/icnonb30BaHi/m KaK xoctom, TaK 1/1 Kni/ieHTOM. 

rioAAep>KMBaeivibie HHTepcfreficbi yKa3biBaKrrcfl b oahom Bapnam-e ocymecTBneHUfl 
nocpeACTBOM Bbi6opa &MTa 0, &nTa 1 i/inw &MTa 2 a^h Bbi6opa pe>KHMa v\nv\ Tuna 2 (2 6mt), 
nnn Tuna 3 (4 6mt), Mnn Tuna 4 (8 6mt) Ha npsiMOM nMHMi/i nepeAann AaHHbix cooTBeTCTBeHHo; 
h &MTa 3, &MTa 4 v\nv\ &MTa 5 f\nn Bbi6opa pe>KMMa unM Tuna 2, v\nv\ Tuna 3, wnn Tuna 4 Ha 
o6paTHOM ni/iHMM nepeAanw AaHHbix cooTBeTCTBeHHo; npw otom Buth 6 m 7 pe3epBnpyK)TCSR m, 
KaK npaBwno, ycTaHaBnuBaiOTca b Hynb b HacTOsqLAee BpeM^. Ilonsq LUnpMHbi 1/1 BbicoTbi 
pacTpoBoro nsoGpa^eHMfi, b AaHHOM cnynae Ka>KAoe MMeeT A^nHy 2 GafiTa, za^a\oi Lui/ipi/iHy m 
BbicoTy pacTpoBoro M3o6pa>KeHMa cooTBeTCTBeHHo b ni/iKcenax. 

none (1 6aMT) Bo3MO>KHOCTeM MOHOxpoMHoro c|30pMaTa ncnonb3yeTca p,nn 3aAaHnsi 
Koni/inecTBa 6mtob pa3peLueHH5q, KOTopoe MO>KeT OToGpawaTbca b mohoxpomhom cjDopiviaTe. EcnM 
Ancnnefi He MO>KeT ncnonb30BaTb MOHOxpoMHbiM cjDopiviaT, TorAa oto 3HaneHne 
ycTaHaBnnBaeTC?i b Hynb. &MTbi 7-4 pe3epBMpyK)Tca aj~ih GyAyLqero ncnonb30BaHnsi m, TaKMM 
o6pa30M, ycTaHaBnnBaK)TC5q b Hynb. Bhth 3-0 onpeAe^K)T MaKCMManbHoe Koni/inecTBO 6mtob 
cepofi LUKanbi, KOTopoe MO>KeT cymecTBOBaTb a^a Ka>KAoro nuKcens^. 3th neTbipe 6nTa A^naK)T 
B03MO>KHbiM 3aAaBaTb 3HaneHM5i ot 1 ao ^5 Rnn Ka>KAoro ni/iKcena. Ecnn 3HaneHne paBHO HynK), 
TorAa MOHOxpoMHbiti cjDopiviaT He noAA©p>KMBaeTC5q AncnneeM. 

none Bo3MO>KHOCTeM 6ai?iepoBCKoro cjDopiviaTa ncnonb3yeT 1 6aMT a^^ 3aAaHM?i KonwnecTBa 
6mtob pa3peLueHM5q, rpynnbi nMKcenew m nops^AKa nuKcenew, KOTopbie MoryT nepecbinaTbca b 
GawepoBCKOM cjDopiviaTe. Ecnw KnueHT He ivioweT ncnonb30BaTb GaiiepoBCKMM cfropiviaT, TorAa oto 
3HaneHne paBHO HynK). none Bo3MO>KHOCTeM 6atiepoBCKoro 4)opMaTa coctomt m3 cneAyK)LL(Mx 
3HaneHHM: Bhth 3-0 onpeAeriflK>T MaKCMManbHoe Koni/inecTBO 6mtob hpkocti/i, KOTopoe 
cyLqecTByeT b k3>kaom ni/iKcene, TorAa KaK Bhth 5-4 onpeAenaK>T KOM6nHaqnK) rpynnbi 
nuKcenew, KOTopasi Tpe6yeTca 5 TorAa KaK &MTbi 8-6 onpeAenaKrr nop^AOK nuKcenew, KOTopbm 
Tpe6yeTca; npi/NeM Bhth 14-9 pe3epBnpyK)TCsq Rnn 6yAyiAero ncnonb30BaHnsq m, KaK npaBMno, 
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ycTaHaBJii/iBaK>TCfl TeM BpeMeHeM b Hyrib. But 15, Korfla oh ycTaHOBneH Ha ypoBeHb 
norMHecKOM eAHHMijbi, yKa3biBaeT, hto KfineHT mokbt npMHMMaTb AaHHbie nuKcenew 
GawepoBCKoro cjDOpMaTa nnn b ynaKOBaHHOM, mjim b HeynaKOBaHHOM cjDopMaTe. Ecnn 6mt 15 
ycTaHOBneH b Hynb, to oto yKa3biBaeT, hto kjimbht MO>KeT npMHMMaTb AaHHbie nMKcenefi 
GawepoBCKoro cjDOpMaTa ToribKO b HeynaKOBaHHOM cjDopiviaTe. 

none (3 6aMTa) Bo3MO>KHOCTeti Kap™ MBeTOB 3aAaeT MaKCMManbHoe KonnnecTBO aneivieHTOB 
Ta6nni4bi, KOTopwe MMenrrca b TaGnMije KapTbi ijBeTOB b Ancnnee. Ecnn AHcnnefi He MO>KeT 
ncnorib30BaTb cjDOpMaT Kap™ LjBeTOB, TorAa 3to 3HaneHne ycTaHaBni/iBaeTCsi b Hyrib. 

none (2 6aMTa) Bo3MO>KHOCTeii cjDopiviaTa RGB 3aAaeT Koni/inecTBO 6mtob pa3peujeHMfl, 
KOTopoe MO>KeT OTo6pa>KaTbca b cjDopiviaTe RGB. Ecnn A^cnneM He ivioweT Mcnonb30BaTb 
cjDopiviaT RGB, TorAa oto 3HaneHne paBHO HyjiK). Cjiobo Bo3MO>KHOCTeM cjDopiviaTa RGB coctout 
i/i3 Tpex OTAeribHbix 3HaneHHM 6e3 3HaKa, rAe: Bhth 3-0 onpeAenaKK MaKCMManbHoe 
KonnnecTBO 6mtob cnHero MBeTa, Butn 7-4 onpeAenflK>T MaKCMManbHoe kojimhoctbo 6mtob 
3eneHoro MBeTa, n BuTbi 11-8 onpeAermKrr MaKCMManbHoe KonMnecTBO 6mtob KpacHoro MBeTa b 
Ka>KAOM nMKcene. B HacTOflLijee Bpeiviq Bmth 14-12 pe3epBMpyK>Tca i\nn 6yAyLiiero 
ncnorib30BaHH5q m, KaK npaBMno, ycTaHaBJiMBaK)Tca b Hyrib. Bhth 14-12 pe3epBMpyK>Tca Ana 
6yAyu4ero wcnonb30BaHi/m m, KaK npaBMno, ycTaHaBnuBawTca b Hyrib. But 15, KorAa oh 
ycTaHOBneH Ha ypoBeHb norMnecKOM eAUHMMbi, yKa3biBaeT, hto Kni/ieHT MO>KeT npMHMMaTb RGB- 
AaHHbie nMKcenew nnn b ynaKOBaHHOM, v\nv\ b HeynaKOBaHHOM cjDopMaTe. Ecnn 6mt 15 
ycTaHOBneH Ha ypoBeHb norMnecKoro Hyna, to oto yKa3biBaeT Ha to, hto KnueHT MO>KeT 
npuHMMaTb RGB-AaHHbie nuKcenefi TonbKO b HeynaKOBaHHOM cfropMaTe. 

none (2 6aMTa) Bo3MO>KHOCTeM cjDOpMaTa Y Cr Cb 3aAaeT KonnnecTBO 6mtob pa3peiueHMfl, 
KOTopoe MO>KeT OTo6pa>KaTbca b cjDopMaTe Y Cr Cb. Eonn py\cnnev\ He MO>KeT ncnonb30BaTb 
cjDopMaT Y Cr Cb, TorAa oto 3HaneHne ycTaHaBnMBaeTca paBHbiM nyn\o. CnoBO Bo3MO>KHOCTeM 
cjDOpMaTa Y Cr Cb coctomt h3 Tpex OTAenbHbix 3HaneHMM 6e3 3HaKa, rAe: Bmth 3-0 
onpeAenflK>T MaKCMManbHoe KonnnecTBO 6mtob b OTcneTe Cb, Bhth 7-4 onpeAenaHrr 
MaKCMManbHoe KonnnecTBO 6mtob b OTcneTe Cr, 6mth 1 1-8 onpeAenaKrr MaKCMManbHoe 
KoniinecTBO 6mtob b OTcneTe Y, m 6mth 15-12 b HacTOflmee BpeMa pe3epBnpyK)Tca Rnn 
6yAyLL\ero wcnonb30BaHi/m m ycTaHaBnMBaKrrcsq b Hynb. 

none Bo3MO>KHOCTeM cbomctb KnueHTa ncnonb3yeT 4 6a£iTa, KOTopbie coAepwaT rpynny 
cjDnaroB, yKa3biBaK>LAMx 3aAaHHbie CBOMCTBa b Kni/ieHTe, KOTopbie noAAep>KMBaK>Tca. But, 
ycTaHOBneHHbm Ha ypoBeHb norMnecKoii eAHHni_(bi, yKa3biBaeT, hto B03MO>KHOCTb 
noAA^p>KMBaeTca, TorAa KaK 6mt, ycTaHOBneHHbm Ha ypoBeHb nomnecKoro Hyna, yKa3biBaeT, 
hto B03MO>KHOCTb He noAAep>KMBaeTCfl. B oahom Bap^am-e ocyLnecTBneHnsq 3HaneHne f\nn BuTa 
0 yKa3biBaeT, noAAepwwBaeTca nn v\nv\ HeT naKeT nepecbinKM 6noKOB pacTpoBoro n3o6pa>KeHM5i 
(naKeT ™na 71). 3HaneHne p,nn 6htob 1, 2 n 3 yKa3biBaK)T, noAA©P>KMBaK>TCfl nn wnn HeT 
cooTBeTCTBeHHO, naKeT 3annBKM pacTpoBOii o6nac™ (naKeT ™na 72), naKeT 3annBKa 
pacTpoBbiM y3opoM (naKeT Tuna 73) nnn naKeT KaHana AaHHbix n hhi/im o6MeHa AaHHbiMM (naKeT 
Tuna 74). 3HaneHne A^a BMTa 4 yKa3biBaeT, MMeeT nw unw HeT KnueHT B03MO>KHOCTb 
BbinonHeHMsi OAHoro i_\BeTa npo3panHbiM, ncnonb3ysq naKeT pa3peLueHMa npo3panHoro qBeTa, 
TorAa KaK 3HaneHnsq A^a Bmtob 5m6 yKa3biBaK)T, MO>KeT nv\ KnueHT npuHMMaTb BMAeoAaHHbie 
Mnn ayAnoAaHHbie b ynaKOBaHHOM cjDopMaTe cooTBeTCTBeHHO, m 3HaneHne BuiTa 7 
yKa3biBaeT, MOweT nv\ v\nv\ HeT KnueHT nocbinaTb BMAeonoTOK no oGpaTHOii nnHMM nepeAani/i 
AaHHbix c KaMepbi. 3HaneHne aj~ia BMTa 8 yKa3biBaeT, MMeeT jim MnM HeT KnMeHT B03MO>KHOCTb 
npMeMa nonHOM ctpokm AaHHbix nMKceneM m MmopMpoBaHM^ aApecai-iMM A^cnnea, KaK 3aAaeTca 
6mtom 5 nona ATpM6yTOB AaHHbix nMKceneM naKeTa BMAeonoTOKa, m KnMeHT TaioKe MO>KeT 
o6Hapy>KMBaTb KaAPOByK) CMHxpOHM3ai_\MK> MnM OKOHnaHMe AaHHbix BMAeoKaApa, Mcnonb3ya 6mt 
15 nona aTpM6yTOB AaHHbix nMKceneM. 

3HaneHMe p,nn Bmtob 11 m 12 yKa3biBaK)T, KorAa KnMeHT HaxoAHTca b cocto^hmm o6MeHa 
AaHHbiMM MnM c yKa3aTenbHbiM ycTpOMCTBOM, m MOxeT nocbinaTb m npMHMMaTb naKeTbi AaHHbix 
yKa3aTenbHoro ycTpOMCTBa, MnM c KnaBMaTypoM, m MO>KeT nocbinaTb m npMHMMaTb naKeTbi 
AaHHbix KnaBMaTypbi cooTBeTCTBeHHO. 3HaneHMe a^h BMTa 13 yKa3biBaeT, MMeeT nM MnM HeT 
KnMeHT B03MO>KHOCTb ycTaHaBnMBaTb oahh MnM HecKonbKO napaMeTpoB ayAno MnM BMAeo 
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nocpeACTBOM noAAep>KKM naKeTOB Cbomctb BIT/: riaKeT 3anpoca cbomctb BIT/, riaKeT OTBeTa 
cbomctb Bny, riaKeT ycTaHOBKM cbomctb BIT/, riaKeT 3anpoca Ae^CTBMTenbHbix napaivieTpoB m 
riaKeT OTBeTa AefiCTBi/iTenbHbix napaivieTpoB. 3HaneHne Ana &MTa 14 yKa3biBaeT, MMeeT ni/i mum 
HeT KriMeHT B03M0>KH0CTb 3anMCM AQHHbix nMKcenefi b aBTOHOMHbiM GycjDep KaApa Ancnnea. Ecjim 
otot 6mt ycTaHaBfiMBaeTCsi Ha ypoBeHb nornnecKOM eAUHnqbi, TorAa Emth oGHOBneHMH 
M3o6pa>KeHM?i AHcnnea (6mth 7 m 6 nona ATpn6yTOB AaHHbix nuKceneM riaKeTa BMAeonoTOKa) 
MoryT ycTaHaBJiMBaTbca Ha 3HaneHM^ «01». 

3HaneHMe nnn BMTa 15 yKa3biBaeT, KorAa KnMeHT MMeeT B03MO>KHOCTb 3anncM AaHHbix 
nMKceneM TonbKO b Gycfrep KaApa Ancnnea, Mcnonb3yeMbiM b HacTO^i_MMM MOMeHT BpeivieHM Ana 
o6HOBneHM?i M3o6pa>KeHMa Ancnnea. Ecnn otot 6mt ycTaHOB/ieH b enwHwuy, tovrb Bmth 
o6HOBneHM5q M3o6pa>KeHM^ AHcnnea (6mth 7 m 6 nonn ATpM6yTOB AaHHbix nMKceneM riaKeTa 
BMAeonoTOKa) MoryT ycTaHaBJiMBaTbca Ha 3HaneHMsi «00». 3HaneHMe aj~ih BMTa 16 yKa3biBaeT, 
KorAa KriMeHT MMeeT B03MO>KHOCTb 3anMCM AaHHbix nMKceneM M3 OAHoro riaKeTa BMAeonoTOKa bo 
Bee 6yc)Depbi KaApa Ancnnea. Ecjim otot 6mt ycTaHOB/ieH b eAUHMMy, TorAa Buth oGHOBneHMa 
M3o6pa>KeHMsi AHcnnea (6mth 7 m 6 nona ATpnGyTOB AaHHbix nMKceneM riaKeTa BMAeonoTOKa) 
MoryT ycTaHaBJiMBaTbca b 3HaneHMe «11». 

3HaneHMe p,nn BMTa 17 yKa3biBaeT, KorAa KnMeHT MMeeT B03M0>KH0CTb OTBeTa Ha riaKeT 
3anpoca 3aAaHHoro coctohhmh, 3HaneHne Ana Bmt3 18 yKa3biBaeT, KorAa kjimoht MMeeT 
B03MO>KHOCTb OTBeTa Ha riaKeT M3MepeHMsi 3aAep>KKM Ha ABOMHoe npoxo>KAeHMe, m 3HaneHMe 
Ana &MTa 19 yKa3biBaeT, KorAa kjimoht MMeeT B03MO>KHOCTb OTBeTa Ha riaKeT KariM6poBKM 
nepeKOca np^MOM jimhmm nepeAanM AaHHbix. 

3HaneHMe t\ns\ BMTa 20 yKa3biBaeT, KorAa KnueHT MMeeT B03MO>KHOCTb OTBeTa Ha riaKeT 
cocTOflHMH nMTaHMsq A^cnnesq. 

3HaneHMe pj\5\ BMTa 21 yKa3biBaeT, KorAa KnMeHT MMeeT B03M0>KH0CTb MHTepnpeTMpOBaTb 
riaKeT 3anpoca 3aAaHHoro coctohhmh m OTBenaTb IHaKeTOM cnMCKa OTBeTa Aei/iCTBMTenbHbix 
coctoahmm. KriMeHT yKa3biBaeT B03MO>KHOCTb B03BpaTa AonojiHMTenbHoro coctoahma b none 
CnMCKa OTBeTa Ae^CTBMTeribHbix napaMeTpoB riaKeTa cnMCKa OTBeTa Ae^CTBMTenbHbix 
coctoahmm, KaK onMcaHO b APyoM MecTe. 

3HaneHMe Rnn BMTa 22 yKa3biBaeT, MMeeT jim mjim HeT kjimoht B03MO>KHOCTb OTBeTa Ha riaKeT 
AOCTyna k perMCTpaM. Bmth 9-10 m 23-31 b HacToamee spewx pe3epBMpyK>TCfl p,nn GyAymero 
Mcnorib30BaHM5q mjim aribTepHaTMBHbix o6o3HaneHMM, none3Hbix p,r\9\ pa3pa6oTHMKOB CMCTeMbi, m, 
KaK npaBMno, ycTaHaBnMBaiOTCfl b Hyiib. 

none (1 6aMT) Bo3MO>KHOCTeM nacTOTbi BMAeoKaAPOB AHcnnea 3aAaeT MaKCMMaribHyio 

B03MO>KHOCTb 06H0BJieHMSq BMAeOK3ApOB RWCUnen B KaAPaX B CeKyHAy. XOCT MO>KeT Bbl6MpaTb 

Ana o6HOBneHMfl M3o6pa>KeHM?i MeHbujyK) nacTOTy, neM 3HaneHMe, 3aAaHHoe b otom none. 

none (2 6aMTa) Emkoctm 6yc|Depa ayAno 3aAaeT eMKOCTb 6ycjDepa perynMpyeMOM eMKOCTi/i b 
flMcnnee, kotopnm BbiAenaeTCfl aj~ih Ka>KAoro ayqHonoTOKa. 

none (2 6aMTa) Bo3MO>KHOCTeM ayA^OKaHana C0Aep>KMT rpynny cjDnaroB, KOTopbie yKa3biBaK>T, 
KaKMe ayAnoKaHanbi noAAep>KHBaK>TCfl KnMeHTOM MnM noAKmoneHHbiM k Kni/iemy ycTpoMCTBOM. 
Bmt, ycTaHOBneHHbiM b eAHHMi_\y, yKa3biBaeT, hto KaHan noAA©P>KMBaeTCfl, m 6mt, 
ycTaHOBneHHbiM b Hynb, yKa3biBaeT, hto KaHan He noAAep>KMBaeTC5q. I~Io3mi_(mm Bmtob 
npMCBaMBaK)TCsq pa3nMHHbiM KaHanaM, HanpMMep, no3Mi_\MM Bmtob 0, 1,2,3,4, 5, 6m7b 
oahom BapMaHTe ocymecTBneHM^ yKa3biBaK)T neBbiM nepeAHMM, npaBbiM nepeAHMM, neBbiM 

33AHMM, npaBbiM 33AHMM, nepeAHMM L^eHTpanbHblM, CBepXHM3KOHaCTOTHblM, 06"beMHblM neBbiM M 

o5"beMHbiM npaBbiM KaHanbi cooTBeTCTBeHHO. Bmth 8-14 b HacToamee BpeMsi pe3epBMpyK>TC?i 
Ansq 6yAyLMero Mcnonb30BaHM5i m, KaK npaBMno, ycTaHaBnMBaK)Tca b Hynb. B oahom BapMaHTe 
ocymecTBneHMfl Bmt 15 Mcnonb3yeTCsq a™ yKa3aHM?i, o6ecnenMBaeT nM KnMeHT noAA^p>KKy 
riaKeTa BKnK)HeHM5q np^Mbix ayAnoKaHanoB. EcnM oto TaK, Bmt 15 ycTaHaBnMBaeTca Ha ypoBeHb 
norMHecKOM eAMHML|bi. EcnM, OAHaKO, KnMeHT He MO>KeT BbiKnKDnaTb ayAnoKaHanbi noA 
AeMCTBMeM riaKeTa BKnK)HeHM5q npsqMbix ayAnoKaHanoB MnM ecnM KnMeHT He noAA^p>KMBaeT 
HMKaKyio B03MO>KHOCTb ayA^o, TorAa otot 6mt ycTaHaBnMBaeTca Ha ypoBeHb MnM 3HaneHMe 
norMnecKoro Hyna. 

2-6aMTOBoe none Bo3MO>KHOCTeM nacTOTbi ayAnooTcneTOB p,n9\ np^MOM nMHMM nepeAanM 
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AaHHbix coAep>KMT rpynny cfrnaroB Ana yKa3aHi/ia B03M0>KH0CTeM nacTOTbi ayA^ooTcneTOB 

yCTpOMCTBa KflMeHTa. ri03MI4MH 6MTOB npMCBaHBaK)TC51 pa3J1HHHblM HaCTOTaM COOTBeTCTBeHHO, 

TaK hto Bi/uaM 0, 1, 2, 3, 4, 5, 6, 7 w 8 npwcBai/iBaKrrca 8000, 16000, 24000, 32000, 
40000, 48000, 11025, 22050 n 44100 OTcneTOB b ceKyHAy (OTcneT/c) COOTBeTCTBeHHO, 
npi/ineivi 6nTbi 9-15 pe3epBi/ipyKrrca Ana GyAyLAero unii aribTepHaTMBHoro i/icnonb30BaHna 
nacTOTbi, KorAa noTpeGyeTca, TaK hto b HacToamee BpeMa ohm ycTaHaBrmBaKrrca b «0». 
YcTaHOBKa 3HaneHi/ia 6i/iTa Ana OAHoro n3 otmx Smtob b «1» yKa3biBaeT, hto noAAep>KHBaeTca 
3Ta KOHKpeTHasq nacTOTa OTcneTOB, i/i ycraHOBKa 6nTa b «0» yKa3biBaeT, hto 3Ta nacTOTa 
OTcneTOB He noAAep>KMBaeTca. 

none (2 6aMTa) MiiHMManbHOM nacTOTbi noAKaAPOB 3aAaeT Mi/iHi/iMaxibHyK) nacTOTy 
noAKaAPOB b KaApax b ceKyHAy. Mi/iHMManbHaa nacTOTa noAKaAPOB oGecneni/iBaeT nacTOTy 
o6HOBneHMfl cocToaHHa A^cnnea, AOCTaTOHHyio Ana CHHTbiBaHwa onpeAeneHHbix AaTHi/iKOB i/mi/i 
yKa3aTeribHbix ycTpoPiCTB b Kiii/ieHTe. 

2-6aMTOBoe none Bo3MO>KHOCTeii nacTOTbi OTcneTOB MUKpocjDOHa Ana o6paTHOM jimhmm 
nepeAann AaHHbix coa6P>kmt rpynny cjDJiaroB, KOTopbie yKa3biBaK)T bo3mo>khocth nacTOTbi 
ayAnooTcneTOB MMKpocjDOHa b ycTpOMCTBe Kni/ieHTa. flna \\enev\ LJl/IMfl mmkpocJdoh ycTpOMCTBa 
Kiii/ieHTa KOHcjDnrypupyeTca Ha noAAep>KKy KaK MMHMMyM nacTOTbi no MeHbiueM Mepe 8000 
OTcneTOB b ceKyHAy. no3ML4MM 6mtob Ana OToro norm npwcBoeHbi pa3JiMHHbiM nacTOTbi, npw 
otom no3Mi_|MM 6htob 0, 1,2, 3, 4, 5, 6, 7 m 8, Hanpniviep, ncnonb3yK)Tca Ana Toro, HTo6bi 
npeACTaBiiaTb 8000, 16000, 24000, 32000, 40000, 48000, 11025, 22050 m 44100 OTcneTOB b 
ceKyHAy (OTcneT/c) COOTBeTCTBeHHO, npnneivi Ei/ith 9-15 pe3epBnpyK>Tca Ana 6yAy^Mx uni/i 
anbTepHaTMBHbix npi/iMeHeHwfi nacTOTbi, KorAa noTpeGyeTca, nooTOMy ohm b HacToau4ee BpeMa 
ycTaHaBJiMBaK)Tca b «0». YcTaHOBKa 3HaneHna 6mt3 Ana OAHoro M3 oti/ix 6htob b «1» 
yKa3biBaeT, hto noAflep>KMBaeTca 3Ta KOHKpeTHaa nacTOTa OTcneTOB, m ycTaHOBKa 6nTa b «0» 
yKa3biBaeT, hto 3Ta nacTOTa OTcneTOB He noAA^p>KMBaeTca. Ecjim mi/ikpoc|doh He noACoeAnneH, 
TorAa Ka>KAbiM 6mt Bo3MO>KHOCTefi nacTOTbi OTcneTOB MMKpocjDOHa ycTaHaBJiMBaeTca paBHbiM 
HyriK). 

none (b AaHHOM cnynae 1 6a mt) cfcopiviaTa AaHHbix KnaBwaTypbi 3aAaeT, noAKnroneHa nv\ mjim 
HeT KnaBnaTypa k cucTeivie Kni/ieHTa, i/i Tun KnaBwaTypbi, KOTopaa noAKnioneHa. B oahom 
BapwaHTe ocyuiecTBrieHMa 3HaneHne, ycTaHOBneHHoe BMTaivin 6-0, ncnonb3yeTca Ana 
onpeAeneHna ™na KiiaBMaTypbi, KOTopaa noAKmoneHa. Ecru 3HaneHi/ie paBHO HyriK) (0), TorAa 
Tun KfiaBnaTypw cnnTaeTca Hen3BecTHbiM. flria 3HaneHna 1 CHMTaeTca, hto cjDOpiviaT AaHHbix 
KiiaBMaTypbi npeACTaBnaeT co6om CTaHAapTHbiw ™n PS/2. B HacToai_qee BpeMa 3HaneHna b 
Anana30He 2-125 He ncnorib3yK)Tca h pe3epBnpyK)Tca Ana ncnonb30BaHna pa3pa6oTHi/iKaMn 
cucTeivibi i/i cneqnajincTaMM no BCTpanBaHHK> HHTepcfcefica i/mi/i pa3pa6oTHMKaMM npoAyKTa Ana 
onpeAeneHna 3aA3HH0M KiiaBMaTypbi mjim ycTpOMCTB BBOAa Ana ncnonb30BaHna c L(MMfl m 
cooTBeTCTByKDLi^MMM Kni/ieHTaMM MJiM xocTaMM. 3HaneHne 126 Mcnorib3yeTca Ana yKa3aHna, hto 
c|DopMaT AaHHbix KiiaBMaTypbi aBriaeTca onpeAenaeivibiM nonb30BaTeneivi, TorAa KaK 3HaneHne 
127 ncnonb3yeTca Ana yKa3aHna, hto KJiaBiiaTypa He MO>KeT 6biTb noAKnwneHa k OTOiviy 
KJineHTy. Kpoivie Toro, But 7 MO>KeT ncnorib30BaTbca Ana yKa3aHna, MO>KeT jim mjim HeT 
KiiaBi/iaTypa o6MeHMBaTbca AaHHbiMM c kjimohtom. l~lpeAHa3HaHeHHbiM ncnonb30BaHneivi OToro 
6nTa aBnaeTca yKa3aHne, KorAa KnaBnaTypa MO>KeT o6ivieHi/iBaTbca AaHHbiMM c KnneHTOM, 
ncnonb3ya 6ecnpoBOAHyK> jimhmk) nepeAann AaHHbix. But 7 ycTaHaBJii/iBaeTca Ha HyneBOM 
ypoBeHb, ecriM 6mtn 6-0 yKa3biBaK)T, hto KnaBi/iaTypa He MO>KeT 6biTb noAKnioneHa k Kni/ieHTy. 
nooTOMy Ana OAHoro BapwaHTa ocymecTBrieHMa, KorAa 3HaneHne BMTa 7 paBHO 0, KnaBMaTypa 
m Kiii/ieHT He MoryT o6ivieHMBaTbca AaHHbiMM, TorAa KaK, ecnw 3HaneHne BuTa 7 paBHO 1, 
KiiaBMaTypa n KnueHT noATBepAnni/i, hto ohm MoryT o6ivieHMBaTbca AaHHbiMn Apyr c APyroM. 

none (b AaHHOM cnynae 1 6aiiT) ct)opMaTa AaHHbix yKa3aTeribHoro ycTpOMCTBa 3aAaeT, 
noAKnKDneHO nn mjim HeT yKa3aTexibHoe ycTpofiCTBO k CMCTeMe KnueHTa, m Tun yKa3aTeribHoro 
ycTpOMCTBa, KOTopoe noAKnKDneHO. B oahom BapnaHTe ocymecTBrieHMa 3HaneHne, 
ycTaHOBneHHoe BuiTaMM 6-0, ncnorib3yeTca Ana onpeAeneHna Tuna yKa3aTeribHoro ycTpOMCTBa, 
KOTopoe noAKnioneHO. Ecnw 3HaneHne paBHO HyriK) (0), TorAa ™n yKa3aTeribHoro ycTpo^CTBa 
CHMTaeTca Hen3BecTHbiM. flna 3HaneHna 1 cnnTaeTca, hto cjDopMaT AaHHbix yKa3aTeribHoro 
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ycTpOMCTBa npeACTaBn^eT co6om craHAa pth bi v\ Tun PS/2. B HacTOsquiee Bpeivisq 3HaneHMH b 
Anana30He 2-125 He Mcnonb3yK>Tca m pe3epBnpyK)TC5i AJ~m ncnonb30BaHMa pa3pa6oTHMKaivin 
cucTeivibi m cneMMaiiMCTaMM no BCTpanBam/iK) MHTepcjDefica hjim pa3pa6oTHMKaMM npoAyKTa Ana 
onpeAeneHnsi 3aAaHHoro yKa3aTenbHoro ycTpotiCTBa hjim ycTpOMCTB bboas AJifl ncnorib30BaHn^ 
c LJI/IMfl m cooTB6TCTByK)U4M m i/i kj~i i/i eHTa mi/i mum xocTaMM. 3HaneHMe 126 ncnonb3yeTca a™ 
yKa3aHna, hto cjDopMaT AaHHbix yKa3aTeribHoro ycTpOMCTBa s^BnaeTCsq onpeAensieMbiM 
nonb30BaTeneM, TorAa KaK 3HaneHMe 127 Mcnonb3yeTca Ana yKa3aHna, hto yKa3aTeribHoe 
ycrrpoMCTBO He MO>KeT 6biTb noAKJuoneHO k 3T0My KJii/ieHTy. KpoMe Toro, But 7 MOweT 
Mcnorib30BaTbC5q Ana yi<a3aHi/m, MO>KeT hm mjim HeT yKa3aTenbHoe ycTpofiCTBO o6MeHMBaTbca 
AaHHbiMM c Kiii/ieHTOM. npeAHa3HaneHHbiM ncnonb30BaHneM OToro 6nTa flBnaeTCfl yKa3aHne, 
KorAa KnaBMaTypa MO>KeT oGMeHMBaTbca AaHHbiMM c Kni/ieHTOM, Mcnonb3ya 6ecnpoBOAHyK> 
nnHMK) nepeASHM AaHHbix. But 7 ycTaHaBni/iBaeTCfl Ha HyneBOM ypoBeHb, ecnn 6nTbi 6-0 
yKa3biBaK)T, hto yKa3aTenbHoe ycTpofiCTBO He MO>KeT GbiTb noAKmoneHO k Kni/ieHTy. nooTOMy 
Ana OAHoro BapwaHTa ocymecTBneHMfl, KorAa 3HaneHne &MTa 7 paBHO 0, yKa3aTenbHoe 
ycTpoMCTBO m KJineHT He MoryT o6MeHMBaTbCfl AaHHbiMM, TorAa KaK, ecriM 3HaneHMe BMTa 7 
paBHO 1, yKa3aTeribHoe ycTpoMCTBO m kjimoht noATBepAHnM, hto ohm MoryT o6MeHMBaTbca 
AaHHbiMM APyr c APyroM. 

none (2 6aMTa) TMna 3amMTbi coAep>KMMoro coa^p>kmt rpynny cfrnaroB, KOTopbie yKa3biBaK)T 
TMn 3au^MTbi MMcjDpoBoro coAep>KMMoro, KOTopaa noAA©P>KMBaeTca flMcnneeM. B HacTOflLnee 
BpeMfl no3MMM5q 0 6mtob Mcnorib3yeTC5i Rnn yKa3aHM5q Toro, KorAa noAAep^MBaeTca 3MCn, m 
no3Mi4M$q 1 6mtob Mcnonb3yeTca Rnn yKa3aHMfl Toro, KorAa noAA^p>KMBaeTca LUC3L4C, npMneM 
no3Mi4MM 2-15 6mtob 3ape3epBMpoBaHbi a^^ Mcnonb30BaHM« c aPY^mmm cxeMaMM 3au4MTbi, KorAa 
noTpe6yeTCsq mjim 6yAyT b HanMHMM, TaK hto ohm b HacTOflLMee BpeMa ycTaHaBnMBaiOTCfl b Hyjib. 

none (b AaHHOM cnynae 2 6aMTa) Ha3BaHM?i M3roTOBMTena coa©P>kmt 3-3HaKOBbiM Hfl PAnC 
M3roTOBMTensq, ynaKOBaHHbiM b tpm S-Gmtobhx 3HaKa aHanorMHHO TOMy KaK b cnei4McjDMKai4MM 
PflUfl ACB3. 3h3k «A» npeACTaBiieH KaK ABOMHHoe 00001 , 3HaK «Z» npeACTaBneH KaK 
ABOMHHoe 11010, m Bee 6yKBbi Me>KAy «A» m «Z» npeACTaBiieHbi KaK nocneAOBaTenbHbie 
ABOMHHbie 3HaneHMfl, KOTopbie cooTBeTCTByiOT ancjDaBMTHOM nocneAOBaTeribHOCTM Me>KAy «A» m 
«Z». CaMbiM CTapniMM 6mt nona Ha3BaHMH M3roTOBMTensq He Mcnonb3yeTca m, KaK npaBMno, 
ycTaHaBfiMBaeTCfl b norMnecKMM Hyjib b HacTO^mee BpeMsi ao Tex nop, noKa He 6yAeT 
Mcnorib30BaTbC5q nnn GyAyujMx peanM3ai_\MM. HanpMMep, M3roTOBMTerib, npeACTaBneHHbiM 
ctpokom «XYZ», 6yAeT MMeTb 3HaneHMe Ha3BaHMa M3roTOBMTena 0x633a. Ecjim oto none He 
noAAep>KMBaeTca kjimohtom, oho, KaK npaBMno, ycTaHaBnMBaeTca b Hynb. none KoAa npoAyKTa 
Mcnonb3yeT 2 6aMTa m C0Aep>KMT koa npoAyKTa, npMCBoeHHbiM M3roTOBMTeneM A^cnnesq. EcnM 
ore none He noAA^p>KMBaeTca KnMeHTOM, oho, KaK npaBMno, ycTaHaBnMBaeTca b Hynb. 

rionfl (b AaHHOM cnynae 2 6ai/rra Ka>KAbiM) Pe3epBMpOBaHHoe 1, Pe3epBMpOBaHHoe 2 m 
Pe3epBMpOBaHHoe 3 pe3epBMpyK>Tca Rnn GyAyLijero Mcnonb30BaHMH Rnn cooGmeHMa 
MHcjDopMai_\MM. Bee 6mth b 3tmx nonax, KaK npaBMno, ycTaHaBnMBaK)TCsq Ha ypoBeHb 
norMnecKoro Hyna. Ha3HaneHMe t3kmx noneM b HacTO^Li^ee spew\9\ 3aKnioHaeTCfl b tom, htoGn 
Bbi3biBaTb BbipaBHMBaHMe Bcex nocneAyK)LiiMx 2-6aMTOBbix noneM c aApecoM 16-6MTOBbix cnoB m 
Bbi3biBaTb BbipaBHMBaHMe 4-6aMTOBbix noneM c aApecoM 32-6mtobhx cnoB. 

none CepMMHoro HOMepa Mcnonb3yeT 4 6aMTa b a3hhom BapMaHTe ocyi_qecTBneHMSR Rnn 
3aAaHM?i cepMMHoro HOMepa A^cnnes^ b HMcnoBOM BMAe. EcnM 3to none He noAA^P>KMBaeTC^ 
KnMeHTOM, oho, KaK npaBMno, ycTaHaBnMBaeTca b Hynb. none HeAenM M3roTOBneHM5i 
Mcnonb3yeT 1 6aiiTA^^ onpeAeneHM^ HeAenM M3roTOBneHMfl Ancnne^. 3T0 3HaneHMe o6bNHO 
HaxoAHTC^ b Anana30He 1-53, ecnM oho noAAep>KMBaeTca KnMeHTOM. EcnM sto none He 
noAAep>KMBaeTCfl KnMeHTOM, oho ycTaHaBnMBaeTC5i b Hynb. none ToAa M3roTOBneHMa 
npeACTaBnaeT co6om 1 6aMT, KOTopbiM onpeAenaeT toa M3roTOBneHMsi A^cnnesq. 3to 3HaneHMe 
npeACTaBnaeT co6om CMeu^eHMe c roAa 1990. ToAbi b Anana30He 1991-2245 MoryT Bbipa>KaTbca 
3tmm noneM. HanpMMep: toa 2003 cooTBeTCTByeT 3HaneHMe ToAa M3roTOBneHM5q 13. EcnM sto 
none He noAA^p>KMBaeTCsi KnMeHTOM, oho ycTaHaBnMBaeTca b Hynb. 

none (b AaHHOM cnynae 2 6aMTa) L(HK coAep>KMT 16-6MTOBNM \jy\K Bcex 63mtob b naKeTe, 
BKnionasq AnMHy naKeTa. 
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G. flrm naKeTOB 3anpoca KJineHTa m coctoahma 

none (3 6atiTa) 3anpoca o6paTHOM jimhmm nepeAanw AaHHbix 3Bf\aej KonMnecTBO GafiTOB, 
KOTopbie Heo6xoAHMbi KnueHTy Ha o6paTHOM hmhum nepeAanM AaHHbix b cneAyK>u4eM noAKaApe 
Ana nocbiriKM MHCt)opMai4MM Ha xoct. 

none (1 6aiiT) Hucna olum6ok L|HK yKa3biBaeT, CKoribKO npon30Luno olum6ok LJUK c Hanana 
MeAHaKaApa. Hucno olum6ok L(HK cGpacbiBaeTca TorAa, KorAa nocbinaeTca naKeT 3aroriOBKa 
noAKaApa c Hmcjiom noAKaAPOB, paBHbiM Hynio. Ecjim cjDaKTMHecKoe Koni/inecTBO olum6ok l_|l/IK 
npeBbiLuaeT 255, to TorAa oto 3HaneHi/ie, KaK npaBi/ino, orpaHUHMBaeTca 3HaHeHneivi 255. 

none H3MeHeHna B03MO>KHOCTeM ncnorib3yeT 1 6aMT Ana yKa3aHi/m M3MeHeHi/m b 
bo3mo>khoctsix KJii/ieHTa. 3to MOweT npon30MTM, ecni/i norib30BaTerib noAKJiKDnaeT 
nepnc|DepnMHoe ycTpoMCTBO, TaKoe KaK mmkpocJdoh, KnaBwaTypy mjim Ancnnefi, i/inii no HeKOTopofi 
ApyroM npi/iHMHe. KorAa BwTbi [7:0] paBHbi 0, TorAa bo3mo>khoctm He M3MeHMnncb nocne 
nocbiriKM nocneAHero riaKeia B03MO>KHOCTeM KnueHTa. OAHaKO KorAa Bmth [7:0] paBHbi 1-255, 
bo3mo>khoctm M3MeHnnncb. naKeT B03MO>KHOCTeM KnueHTa MCcneAyeTca c ijenbK) onpeAeneHMa 
hobnx xapaKTepMCTMK AHcnnefl. 

none <t>naroB 3aHHTOc™ KnueHTa Mcnonb3yeT 2 6aMTa Ana yKa3aHMH, hto Kni/ieHT BbinonH^eT 
3aAaHHyK> c|DyHKi4HK) m He totob euje npuHMMaTb APyrofi naKeT, othoc^lmmmcsr k stom cjDyHKMMM. 
But, ycTaHOBJieHHbiM Ha ypoBeHb v\nv\ 3HaneHne JiorMnecKoii eAUHMMbi, yKa3biBaeT, hto 

KOHKpeTHafl CjDyHKMM5R B HaCTOflLLJMM MOMeHT BbinOnHfleTCfl KTII/ieHTOM H HTO OTHOCflLHaflCfl 

cjDyHKL4nsi b KJii/ieHTe HaxoAMTCsq b cocTOHHi/m 3aHsqTOc™. Ecnn OTHOCsqmasqca cfryHKMHfl b Kni/ieHTe 
HaxoAHTCsi b cocTOflHi/m roTOBHOc™, 6mt ycTaHaBnnBaeTC5i b noriiHecKHM Hynb. KnueHT 
AOJi>KeH B03BpaTi/iTb cocTOflHi/ie 3aH?iTOCTn (6mt, ycTaHOBiieHHbiM b eAUHMMy) Rnn Bcex 
cjDyHKMMM, KOTopbie He noAAep>KHBaK>TCfl b KnueHTe. 

B oahom BapMaHTe ocymecTBneHMfl stm 6mth nHTepnpeTi/ipyKrrca b cooTBeTCTBMi/i c 
3aBMCMMOCTbK>: ecni/i But 0 paBeH TorAa cfryHKLjMfl nepecbinKM 6jiokob pacTpoBoro 
i/i3o6pa>KeHi/m HaxoAHTca b coctoahmm 3aH^TOCTM, TorAa KaK, ecnn But 1 paBeH TorAa 
cjDyHKqua 3annBKM pacTpoBofi o6nacTM HaxoAHTCsq b coctohhmm 3aHATOc™, m, ecnn But 2 
paBeH TorAa cjDyHKqusi 3annBKM pacTpoBbiM y3opoM HaxoAHTca b coctos^hmm 3aHHTOCTi/i. B 
HacTOflLijee Bpeivm Bmth 3-15 ocTaiOTCfl 3ape3epBnpoBaHHbiMn Rnn 6yAyu_\ero Mcnonb30BaHi/m n, 
KaK npaBMno, ycTaHaBnnBaK)Tca Ha ypoBeHb v\nv\ b cocTO^Hne nomnecKOM eAHHni4bi Ana 
yKa3aHM^ coctohhmh 3aH^TOCTM, ecni/i 3tm 6m™ 6yAyT npucBoeHbi b 6yAyLqeM. 

H. fln^ naKeTOB nepecbinKM 6iiTOBbix 6jiokob 

riona 3HaHeHM$i BepxHefi xieBOM KOopA^HaTbi X OKHa m 3HaneHna BepxHeii neBOM KOopAnnaTbi 

Y OKHa ncnorib3yK)T Ka>KAoe 2 6aiiTa ajia 3aAaHna 3HaneHna XmY KOopAnnaT BepxHero neBoro 
yma oma, noATiewaLqero nepeMeu_\eHHK). rioii^ LLlMpnHa m Bbico™ OKHa ncnonb3yK>T Ka>KAoe 2 
6aMTa p,r\9\ 3aAaHnsq LunpnHbi m BbicoTbi OKHa, noAne>Kamero nepeMei_qeHMK>. nona 
nepeMemeHwe OKHa no ocm X i/i nepeivieLL^eHMsq OKHa no ocu Y ncnonb3yK)T Ka>KAoe 2 6aMTa a^h 
3aAaHnsq KonMHecTBa nuKcenew, Ha KOTopoe okho aoji>kho 6biTb nepeMeu_\eHO b ropn30HTaribHOM 

H BepTMKanbHOM HanpaBJieHMM COOTBeTCTBeHHO. 06bNHO 3TM KOOPAHHaTbl KOHC|3MrypMpyK)TC5q 

TaK, hto nono>KMTeiibHbie 3HaneHnsq Rnn ocu X Bbi3biBaK)T nepeivieLiieHMe oma BnpaBO, a 
OTpnqaTenbHbie 3HaneHM5q Bbi3biBaK)T nepeMei±|eHne BiieBO, TorAa KaK nono>KMTenbHbie 
3HaneHna Rnn ocm Y Bbi3biBaK)T nepeMeujeHi/ie oma bhh3, a OTpm^aTenbHbie 3HaneHkm 
Bbi3biBaK)T nepeivieLneHne BBepx. 

I. flnn naKeTOB 3ajiMBKM pacTpoBOM o6/iacTM 

rionfl 3HaneHM5i BepxHew neBoii KOopAHHaTbi X OKHa m 3HaneHMa BepxHew neBOM KOopAMHaTbi 

Y OKHa ncnorib3yK)T Ka>KAoe 2 6aMTa a^ 3aAaHna 3HaneHi/m XmY KOopAMHaT BepxHero neBoro 
yma OKHa, noAne>KaLqero 3anMBKe. nona LUmphhh OKHa v\ BbicoTbi OKHa (Ka>KAoe 2 6a£iTa) 
33AaK)T LUMpMHy m BbicoTy OKHa, noAne>KaLnero 3anMBKe. none flecKpMnTopa cjDopiviaTa 
BMAeoAaHHbix (2 6afiTa) 3aAaeT cf)opMaT 3HaneHM5R nMKcena 3anMBKM o6nacTM. ct>opiviaT 
aHanorMneH cjDopMaTy aHanon/iHHoro nona b naKeTe BMAeonoTOKa. none (4 6aMTa) 3HaneHMsi 
nMKcena 3anMBKM oGnacTM coabp>kmt 3HaneHMe nMKcena, noAne>Kai_qero 3annBKe b okho, 
3aAaBaeivioe onMcaHHbiMM BbiLue non?iMM. OopiviaT 3Toro nMKcena 3aAaeTCsq b none flecKpnnTopa 
cjDopiviaTa BMAeoAaHHbix. 
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J. fljia naKeTOB 3ariMBKM pacTpoBbiM y3opoM 

\l0r\9\ 3HBVeH\A9\ BepXHeM JieBOM KOOPAHHaTbl X OKHa M 3hiaH6HMS1 BepXHeM JieBOM KOOPAMHaTbl 

Y OKHa Ka>KAoe Mcnonb3yeT 2 6afiTa AJ~m 3aAaHkm 3HaneHna X 1/1 Y KOopAMHaT BepxHero neBoro 
yma oma, noAJiewamero 3annBKe. l~lorm LUnpMHbi OKHa m BbicoTbi OKHa (Ka>KAoe 2 6aPiTa) 
3aAaK)T LUMpMHy i/i BbicoTy OKHa, noAnexaLMero 3annBKe. nona (Ka>KAoe 2 6afiTa) LUnpi/mbi y3opa 
m BbicoTbi y3opa 3aAaK)T wupMHy m BbicoTy cootb6tctb6hho y3opa 3ani/iBKi/i. none (2 6aMTa) 
CMemeHi/m y3opa no ropn30HTann 3aAaeT CMemeHi/ie no ropn30HTann y3opa AaHHbix ni/iKceneii 
ot neBoro Kpaa 3aAaHHoro oma, noAJiewamero 3annBKe. 3aAaBaeivioe 3HaneHMe Aon>KHO 6biTb 
MeHbiue, neivi 3HaneHi/ie b none luhpmhw y3opa. none (2 6aMTa) CMemeHna y3opa no BepTi/iKani/i 
3aAaeT CMemeHMe no BepTi/iKani/i y3opa AaHHbix nMKcenew ot BepxHero Kpaa 3aAaHHoro oma, 
noAne>KaLAero 3annBKe. 3aAaBaeMoe 3HaneHne aoji>kho 6biTb MeHbLue, neivi 3HaneHne b none 
Bbico™ y3opa. 

2-6aMTOBoe none flecKpwnTopa cjDopiviaTa BMAeoAaHHbix 3aAaeT cfropiviaT 3HaneHM5i nMKcena 
3annBKn o6nac™. Our. 11 MnnKxrrpwpyeT, KaK KOAnpyeTCsq flecKpunTop cjDopiviaTa BMAeoAaHHbix. 
OopiviaT aHanornneH cjDopiviaTy aHanorMHHoro nona b IHaKeTe BMAeonoTOKa. 

none (2 6aMTa) MI/IK napaivieTpoB coAep>KMT \jy\K Bcex 6afi~roB ot flnMHbi naKeTa ao 
flecKpwnTopa cjDopiviaTa BHAeo. EcnM npoBepKa otmm LjUK HeycneiuHa, TorAa Becb naKeT 
OTGpacbiBaeTca. none flaHHbix nuKceneii y3opa coAep>KMT Heo6pa6oTaHHyK) 
BHAeonHcjDopMaMMK), KOTopaa 3aAaeT y3op 3annBKn b cjDopiviaTe, 3aAaBaeMbiM flecKpunTopoM 
cjDopiviaTa BHAeoAaHHbix. flaHHbie ynaKOBaHbi b 6aiiTbi, n nepBbiii nuKcenb k3>kaom ctpokm 
Aon>KeH 6biTb BbipoBHeH no 6awTaM. flaHHbie y3opa 3annBKn nepeAaiOTca nocTpoHHO. none (2 
6aMTa) L|HK AaHHbix nMKcenefi y3opa C0Aep>KMT L|HK TonbKO flaHHbix nMKcenew y3opa. Ecni/i 
npoBepKa otmm LJUK HeycnewHa, TorAa flaHHbie nMKcenefi y3opa Bee >Ke MoryT Mcnonb30BaTbca, 
ho HMcno olum6ok LJUK nonynaeT npnpau4eHne. 

K. naKeTbi KaHana AaHHbix jimhum o6MeHa AaHHbiMM 

none (2 GaiiTa) MI/IK napaivieTpoB coAep>KMT 16-6nT0Bbm l\\AK Bcex 6aiiTOB c flnMHbi naKeTa 
AO Tuna naKeTa. Ecnn npoBepKa oti/im L|l/IK HeycnemHa, TorAa Becb naKeT 0T6pacbiBaeTca. 

none flaHHbix nnHni/i o6MeHa AaHHbiMn coAep>KMT Heo6pa6oTaHHbie AaHHbie M3 KaHana 
o6ivieHa AaHHbiMn. 3tm AaHHbie npocTO nponycKaK>Tca Ha BbNMcnMTenbHoe ycTpoMCTBO b 
Ancnnee. 

none (2 6aMTa) Uy\K AaHHbix ni/iHi/ii/i o6ivieHa AaHHbiMi/i coAep>KMT 16-6nTOBbii/i LJUK TonbKO 
Ana flaHHbix nnHMM o6ivieHa AaHHbiMn. Ecnn npoBepKa otmm l\\AK HeycneiuHa, TorAa flaHHbie 
nnHMM oGivieHa AaHHbiMn Bee >Ke ncnonb3yK)Tca wnn aBnaiOTca none3HbiMM, ho HMcno olumGok 
L|HK nonynaeT npMpameHMe. 

L. flna naKeTOB BKniOHeHi/m npaMbix ayAMOKaHanoB 

none (1 6aMT) MacKM BKmoneHMa ayAMOKaHanoB coAep>KMT rpynny cfcnaroB, KOTopbie 
yKa3biBaK>T, KaKi/ie ayAMOKaHanbi Aon>KHbi 6biTb BKnK>neHbi b KnweHTe. But, ycTaHOBneHHbiM b 
eAMHMi_|y, BKnionaeT cooTBeTCTByiOLAMM KaHan, m 6mt, ycTaHOBneHHbiM b Hynb, BbiKnK>naeT 
C00TBeTCTByK)i_qnPi KaHan. Ei/iTbi 0-5 o6o3HanaK)T KaHanbi 0-5, KOTopbie aApecyiOT neBbm 
nepeAHMM, npaBbiM nepeAHMM, neBbiM 33AHMM, npaBbiii 3aAHi/m, nepeAHUM L|eHTpanbHbiM m 
CBepxHH3KOHacTOTHbm KaHanbi cooTBeTCTBeHHO. Emth 6 m 7 pe3epBnpyK)Tca Ana 6yAyu^ero 
ncnonb30BaHna m b HacTOflLAee Bpeivia, KaK npaBMno, ycTaHaBnuBaiOTca paBHbiMM Hynio. 

M. fl/ifl naKeTOB nacTOTbi o6paTHbix ayflMOOTcneTOB 

none (1 6aMT) HacTOTbi ayAnooTcneTOB 3aAaeT nacTOTy i_\nc|DpoBbix ayAHOOTcneTOB. 
3HaneHna A^a OToro nona npucBaHBaiOTca pa3nnHHbiM nacTOTaivi, npn otom 3HaneHna 0, 1,2, 
3, 4, 5, 6, 7 m 8 ncnonb3yK)Tca A^a o6o3HaHeHna 8000, 16000, 24000, 32000, 40000, 
48000, 11025, 22050 m 44100 OTcneTOB b ceKyHAy (OTcneT/c) cooTBeTCTBeHHO, npuneivi 
3HaneHi/m 9-254 pe3epBMpyK)Tca A^a ncnonb30BaHna c an bTe pHa™ bhw m h HacTOTaMM, KorAa 
noTpeGyeTca, nooTOMy ohh b HacToamee Bpeivia ycTaHaBnMBaiOTca b «0». 3HaneHMe 255 
ncnonb3yeTca A^a BbiKntoneHkm ayAHonoTOKa o6paTHOM ni/iHMM nepeAann AaHHbix. 

none (1 6aMT) OopiviaTa OTcneTa 3aAaeT c|DopMaT qnc|DpoBbix ayAnooTcneTOB. KorAa Emth [1: 
0] paBHbi «0», to i_\ncjDpoBbie ayAMOOTCHe™ HaxoA^Tca b nnHewHOM c^opiviaTe, KorAa ohm paBHbi 
1, to MwcjDpoBbie ayAnooTcneTbi HaxoA^Tca b cjDopiviaTe no 3aKOHy «mk>», a KorAa ohm paBHbi 2, 
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to MwcjDpoBbie ayAHOOTCHeTbi HaxoAflTca b cjDopiviaTe no A-3aKOHy. Bhtn [7:2] pe3epBnpyK)Tca 
Ana anbTepHaTHBHoro ncnonb30BaHna npM o6o3HaneHMM cjDopiviaTOB ayAno, KorAa noTpe6yeTca, 
m, KaK npaBuno, ycTaHaBnMBaKrrca paBHbiMn HyriK). 

N. flu* naKeTOB cny>Ke6Hbix AaHHbix 3aujiMTbi L\ncf)poBoro coaepwi/iMoro 
none (1 6aiiT) Tuna 3aL^MTbi coAep>KMMoro 3aAaeT cnoco6 3au4MTbi MMcfrpoBoro coAep>KMMoro, 
KOTopbm ncnorib3yeTCsi. 3HaneHMe «0» yKa3biBaeT 3ai_MMTy LjMcjDpoBoro coAep>KMMoro nepeAaHM 
(3L4Cn), TorAa KaK 3HaneHMe 1 yKa3biBaeT ujMpoKononocHyK) CMCTeiviy 3au4i/iTbi MMcfrpoBoro 
coAep>KMMoro (LLIC3L4C). flnana30H 3HaneHHM 2-255 b HacTO^mee Bpeivisq He 3aAaeTCfl, ho 
pe3epBnpyeTCsi AJ~m Mcnonb30BaHMH c anbTepHaTHBHbiMi/i cxeiviaMM 3ai_MHTbi, KorAa noTpe6yeTca. 
none Cny>Ke6Hbix coo6u4eHMM 3au4HTbi coAep>KMMoro npeACTaBnaeT co6om none c nepeivieHHofi 
AJimhom, coAep>KaLi^ee coo6LneHMfl 3au4MTbi coAep>KMMoro, nepecbinaeMbie Me>KAy xoctom m 

KJll/ieHTOM. 

O. flna naKeTOB pa3peweHMfl npo3paHHoro MBeTa 

none (1 6aMT) Pa3peLueHi/m npo3panHoro MBeTa 3aAaeT, KorAa pa3peujaeTCfl mjim 
3anpeLiiaeTC5i pe>KMM npo3panHoro MBeTa. Ecnn But 0 paBeH HyriK), to TorAa 3anpeLnaeTCfl 
pe>KMM npo3panHoro MBeTa, ecriM oh paBeH 1, to TorAa pa3peujaeTCfl pe>KMM npo3panHoro 
MBeTa m npo3panHbiPi MBeT 3aAaeTca cneAyK)U4MMM AByMa napaivieTpaMM. BuTbi 1-7 OToro 6aPiTa 
pe3epBnpyK)TC5q Rnn GyAy^ero Mcnonb30BaHMa m oGbNHO ycTaHaBnMBaKrrca paBHbiMn HynK). 

none (2 6aMTa) flecKpunTopa cjDopiviaTa BMAeoAaHHbix 3aAaeT cfropMaT 3HaneHi/ifl nMKcena 
3annBKn o6nac™. Our. 11 i/mnKxnpwpyeT, KaK KOAnpye~rcfl flecKpunTop cfropMaTa Bi/iAeoAaHHbix. 
cDopiviaT b ochobhom aHanomneH cJoopiviaTy OToro >Ke nona b naKeTe Bi/iA6onoTOKa. 

none 3HaneHM5R nMKcena 3annBKM o6nac™ ncnonb3yeT 4 6afiTa, BbiAeneHHbie t\nn 3HaneHMfl 
nuKcena, noAnewamero 3annBKe b 3aAaHHoe BbiLue okho. cDopiviaT SToro nuKcensq 3aAaeTca b 
none flecKpwnTopa cjDopiviaTa BMAeoAaHHbix. 

P. flna naKeTOB M3MepeHM5q 33A6P>kkm Ha ABOMHoe n poxo>KAe h m e 

2-6aMTOBoe none flnMHbi naKeTa 3aAaeT oGnjee KonMnecTBO 63mtob b naKeTe, He BKnKnaa 
none a^hhh naKeTa, n b oahom BapwaHTe ocymecTBneHMfl Bbi6npaeTca t3kmm, hto MMeeT 
cjDMKCupoBaHHyK) A^HHy 159. 2-6aMTOBoe none Tuna naKeTa, KOTopoe MA6HTMc(DML(MpyeT otot ™n 
naKeTa co 3HaneHMeM 82, MAeHTMcjDMi^MpyeT naKeT b KanecTBe naKeTa M3MepeHnsi 33abp>kkm Ha 
ABOMHoe npoxo>KAeHMe. none l/lfl hClient, KaK m paHbLue, pe3epBnpyeTca t\nn GyAymero 
Mcnonb30BaHnsq b KanecTBe l/lfl KnweHTa m, KaK npaBuno, ycTaHaBnMBaeTCsq b Hynb. 

B oahom BapwaHTe ocymecTBneHMfl none (2 6aMTa) L(HK napaivieTpoB coa©P>kmt 16-6nTOBbm 
L|HK Bcex 6aMTOB c flnnHbi naKeTa ao Tuna naKeTa. Ecnn npoBepKa othm l_(MK HeycneniHa, 
TorAa Becb naKeT OT6pacbiBaeTCsq. 

none (b A3HH0M cnynae 64 6aMTa) 3aLAHTHoro MHTepBana 1 ncnonb3yeTCsq a^^ Toro, htoGn 
AaTb B03M0>KH0CTb ni/iHeMHbiM Apa^BepaM MDDI_Data b KnweHTe BKnK)HMTbcsq ao BbiKnK)HeHMSR 
nnHeMHbix ApaMBepoB b xocTe. KnweHT BKnionaeT cbom nMHeMHbie Apa^sepbi MDDI_Data b 
TeneHne 6nTa 0 3aLAMTHoro MHTepBana 1, i/i xoct BbiKnHDnaeT cboh nMHeMHbie Apa^sepbi, htoGn 
ohm 6binM nonHOCTbK) BbiKnjoneHbi ao nocneAHero 6mt3 3amMTHoro MHTepBana 1. Xoct m KnMeHT 
o6a B036y>KAaK)T ypoBHeM norMnecKoro Hyna b TeneHMe 3aLAMTHoro MHTepBana 1, KorAa ohm He 
BbiKnioneHbi. flpyrMM Ha3HaneHMeivi OToro nonn ABnaeTCfl to, htoGn o6ecnenMBaTb, htoGh Bee 
CMmanbi MDDI_Data HaxoAnnMCb Ha ypoBHe norMnecKoro Hyna b TeneHMe AOCTaTOHHoro 
BpeivieHM, HTo6bi AQTb B03MO>KHOCTb KnMeHTy HanaTb BOCCTaHOBneHMe TaKTOBbix MMnynbcoB MnM 
TaKTOBoro CMrHana, Mcnonb3ysq TonbKO MDDI_Stb, ao BbiKnKDneHMsq nMHeMHbix ApaMBepoB xocTa. 

none nepMOAa M3MepeHM5i npeACTaBn^eT co6om 64-6aMTOBoe okho, Mcnonb3yeivioe a^i^ Toro, 

HT06bl A3Tb B03MO>KHOCTb KnMeHTy OTBeTMTb f\ByM9\ 6aMT3MM Oxff M 30 6aMTaMM 0x00 c 

nonoBMHHOM CKopocTbK) nepeAaHM A^HHbix, Mcnonb3yeMOM Ha npaiviOM nMHMM nepeAanM AQHHbix. 
3Ta CKopocTb nepeAaHM asnhnx cooTBeTCTByeT flenMTenK) ckopoctm nepeAaHM o6paTHOM nMHMM 
nepeAaHM flaHHbix, paBHOMy 1 . KnMeHT B03Bpau4aeT gtot OTBeT HeivieAneHHO b MOMem - , KorAa 
oh BoenpMHMMaeT Hanano nepMOAa M3MepeHMa. 3tot OTBeT ot KnMeHTa 6yAeT npMHs^T xoctom 
tohho c 3aAop>KKOM Ha ABOMHoe npoxo>KA©HMe nMHMM nepeAaHM AQHHbix nnK>c norMnecKasi 
3aAep>KKa b KnMeHTe nocne Hanana nepBoro 6mt3 nepMOAa M3MepeHMsq Ha xocTe. 
none (2 6aMTa) Bcex HyneM 1 C0Aep>KMT HynM, hto6h A^Tb B03MO>KHOCTb nMHeMHbiM 
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ApaMBepaM MDDI_Data b xocTe n Kni/ieHTe BbinoriHUTb nepeKpbiTue, TaK hto MDDI_Data BcerAa 
B036y>KAaeTCfl. Xoct BKnionaeT nnHeMHbie ApaiiBepbi MDDI_Data b TeneHMe 6nTa 0 norm Bcex 
Hyjiew 1, n KnueHT TaioKe npoAon>KaeT B036y>KAaTb cuman ypoBHeM norMnecKoro Hyna, KaK oh 
Aenan b KOHi_ie nepnoAa n3MepeHna. 

3HaHeHne b none (64 6aMTa) 3au4MTHoro MHTepBana 2 no3BonaeT nonynnTb nepeKpbiTue 
riepnoAa M3MepeHMfl, B036y>KAaeMoro KnueHTOM, KorAa 3aAep>KKa Ha ABOi/moe npoxo>KAeHne 
mvieeT MaKCMMaribHyK) BennnnHy, KOTopaa MO>KeT 6biTb M3MepeHa b riepnoAe M3MepeHMfl. 
KnueHT BbiKnionaeT cbom nnHeMHbie ApaMBepbi b TeneHne 6nTa 0 3au4MTHoro MHTepBana 2, i/i 
Xoct BKnionaeT cbom nMHeMHbie ApaMBepbi HenocpeACTBeHHO nocne nocneAHero 6v\Ta 
3ai_MMTHoro MHTepBana 2. Xoct m loiMem - o6a B036y>KAaK)T ypoBHeM norMnecKoro Hynsi b 
TeneHMe 3au4MTHoro MHTepBana 2, KorAa ohm He BbiKnioneHbi. flpyrMM Ha3HaneHMeM 3toi~o nona 
nsnnercn o6ecneneHMe toi~o, HTo6bi Bee CMmanbi MDDI Data HaxoA^nMCb Ha ypoBHe 
norMnecKoro Hyna b TeneHMe AOCTaTOHHoro BpeivieHM, htoGh AaTb B03MO>KHOCTb KnMeHTy 
HanaTb BOCCTaHOBneHMe TaKTOBoro CMmana, Mcnonb3ya KaK MDDIDataO, TaK m MDDIStb 
nocne BKntoneHMa nMHeMHbix ApaiiBepoB p,nn xocTa. 

Q. flna naKeTOB Kann6poBKM nepeKoca npaMoti nMHMM nepeAann AaHHbix 

B oahom BapMaHTe ocymecTBneHMfl none (2 6aMTa) LjUK napaivieTpoB coAep>KMT 16-6MT0BHM 
Ml/IK Bcex 6aMTOB c flnMHbi naKeTa ao TMna naKeTa. EcnM npoBepKa otmm L|MK HeycnewHa, 
TorAa Becb naKeT OT6pacbiBaeTca. 

none Bcex Hyneii 1 Mcnonb3yeT 8 6aiiTOB Rnn oGecneneHMsq Toro, hto 6yAyT nepexoAbi no 
MDDI Stb b Hanane nona nocneAOBaTenbHOCTM AaHHbix KanM6poBKM. KaK npaBMno, otm 6aMTbi 
Mcnonb3yK)T 8-6MTOBbie i_|enbie HMcna 6e3 3HaKa, paBHbie nyn\o. Oho TaK>Ke oGecnenMBaeT 
AOCTaTOHHoe Bpeivm, HTo6bi norMKa napa KnMeHTa nepeKnKDHMna pe>KMM cxeMbi BOCCTaHOBneHMe 
TaKTOBbix MMnynbcoB c Mcnonb30BaHMfl MCKnionaiOLMero I/1J1H (XOR) MDDI_0 m MDDI_Stb Ha 
npocToe Mcnonb30BaHMe MDDI Stb MnM CMmana MDDI Stb b KanecTBe BOCCTaHOBneHHbix 
TaKTOBbix MMnynbcoB. 

none nocneAOBaTenbHOCTM AaHHbix KanM6poBKM coAep>KMT nocneAOBaTenbHOCTb AaHHbix, 
KOTopaa Bbi3biBaeT nepeKnK)neHMe CMmanoB MDDI_Data npM k3>kaom nepMOAO AaHHbix. flnMHa 
nona nocneAOBaTenbHOCTM AaHHbix KanM6poBKM onpeAenaeTca MHTepc|DeMCOM, Mcnonb3yeMbiM 
Ha np^MOM nMHMM nepeAanM AaHHbix. Bo Bpeivifl o6pa6oTKM nocneAOBaTenbHOCTM AaHHbix 
KanM6poBKM KOHTponnep xocTa L(l/lMfl ycTaHaBnMBaeT Bee CMmanbi MDDI_Data paBHbiMM 
CTpo6-CMmany. Cxeivia BOCCTaHOBneHM* TaKTOBbix MMnynbcoB KnMeHTa Aon>KHa Mcnonb30BaTb 
TonbKO MDDI_Stb, a He MDDI_Stb XOR MDDI_DataO aj~ih BOCCTaHOBneHMH TaKTOBbix 
MMnynbcoB AaHHbix, KorAa none nocneAOBaTenbHOCTM AaHHbix KanM6poBKM npMHMMaeTca 
KnMeHTOM. B 3aBMCMMOCTM ot tohhom cjDa3bi CMmana MDDI_Stb b Hanane nona 
nocneAOBaTenbHOCTM AaHHbix KanM6poBKM nocneAOBaTenbHOCTb AaHHbix KanM6poBKM, KaK 
npaBMno, 6yAeT oahom m3 cneAyK)LqMx, ocHOBbiBaacb Ha TMne MHTepcjDeMca, Mcnonb3yeMOM 
TorAa, KorAa nocbinaeTca otot naKeT: 

TMn 1 - (64-6aMTOBaa nocneAOBaTenbHOCTb AaHHbix) Oxaa, Oxaa ... MnM 0x55, 0x55 ... 

TMn 2 - (128-6aMTOBasq nocneAOBaTenbHOCTb AaHHbix) Oxcc, Oxcc ... MnM 0x33 0x33 ... 

TMn 3 - (256-6aMTOBaa nocneAOBaTenbHOCTb AaHHbix) OxfO, OxfO ... MnM OxOf, OxOf ... 

TMn 4 - (512-6aMTOBaa nocneAOBaTenbHOCTb AaHHbix) Oxff, 0x00, Oxff, 0x00 ... MnM 
0x00, Oxff, 0x00, Oxff... 

none Bcex Hyneii 2 Mcnonb3yeT 8 6aiiTOB ajih oGecneneHM^ AOCTaTOHHoro BpeivieHM, hto6n 
norMKa HApa KnMeHTa nepeKnK)HMna pe>KMM cxeMbi BOCCTaHOBneHMe TaKTOBbix MMnynbcoB 
o6paTHO b MexoAHoe cocTO^HMe M3 Mcnonb30BaHM5q CMTHana MDDI_Stb b KanecTBe 
BOCCTaHOBneHHoro TaKTOBoro CMmana b Mcnonb30BaHMe MCKntonaKDwiero I/IJ1H CMmanoB MDDI_0 
m MDDI_Stb. KaK npaBMno, otm 6aiiTbi Mcnonb3yK)T 8-6MTOBbie qenbie HMcna 6e3 3HaKa, paBHbie 
HynK). 

npMMepbi B03MO>KHbix cfcopivi CMmana MDDI_Data m MDDI_Stb a^h o6omx HHTepcjoeMCOB 
TMna 1 m TMna 2 noKa3aHbi Ha c|DMr.62A m 62B cooTBeTCTBeHHO. 
XX. 3aKnK)HeHne 

Xot9\ Bbinie 6binM onMcaHbi pa3nMHHbie BapMaHTbi ocyiAecTBneHMsq HacTOflLAero M3o6peTeHMsq, 
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AOji>kho 6biTb nohmTHO, hto ohm 6binn npeACTaBneHbi ToribKO b KanecTBe npMMepa, a He 
orpaHi/ineHi/m. TaKMM o6pa30M, ninpoTa m o6"beM HacToainero M3o6peTeHMfl He Aon>KHbi 

OrpaHMHMBaTbCfl HMK8KMM M3 BblLLieOnMCaHHblX npi/IMepHblX Bapl/iaHTOB OCyLl^eCTBJieHMfl, HO 

AOJi>KHbi onpeAenflTbCfl ToribKO cornacHO cjieAyK>meM cfropMyne M3o6peTeHHfl m ee 

5 OKBUBaiieHTaM. 

OopMyna M3o6peTeHMH 

1. Cnoco6 noATBep>KAeHMa Toro, hto KnueHT HaxoAHTCsq b CMHxpoHM3Me c xoctom, m 
BbinonHeHMsi AHHaMi/necKOM civieHbi c nepBoro KonnnecTBa KaHanoB nepeAanM AaHHbix Ha 

10 BTopoe KoriMHecTBO KaHanoB nepeAanM AaHHbix b jimhmm ljmcJdpobom nepeAanM, coA©P>Kau4MM 
OTanbi, Ha kotophx 

nocbinaK)T nocpeACTBOM xocTa Ha KnueHT naKeT MHKancyrmi_|MM o6paTHofi jiuhmm nepeAanM 
AaHHbix, 

nocbinaK)T nocpeACTBOM KriMeHTa Ha xoct naKeT OTBeTa, noATBep>KAaK)T nocpeACTBOM xocia, 
15 hto naKeT OTBeTa 6bm KoppeKTHO npMH^T Ha xocTe, m 

npeAnMCbiBaK)T KriMeHTy BbinoiiHMTb nepexoA ot Mcnonb30BaHMfl nepBoro KormnecTBa 
KaHanoB nepeAanM AaHHbix k Mcnorib30BaHMK) BToporo KormnecTBa KaHanoB nepeAanM AaHHbix. 

2. Cnoco6 no n.1, b kotopom Ha 3Tane nocbiriKM naKeTa OTBeTa ot K/iMeHTa Ha xoct 
nocbinaiOT naKeT 3anpoca KriMeHTa m coctoahma. 

20 3. Cnoco6 no n. 1 , b kotopom nepexoA coaop>kmt He3aBMCMMbiM nepexoA np^MOM jimhmm cbh3m 

M He3aBMCMMblM nepeXOA 06paTH0M JIMHMM CBA3M. 

4. Cnoco6 no n. 1 , AonoriHMTenbHO C0A0p>Kau4MM 3Tan, Ha kotopom npeAOCTaBrmKrr 3apaHee 
onpeAeneHHoe KormnecTBO BpeMeHM p,nn noAroTOBKM KriMeHTa k nepexoAy- 

5. CMCTeMa A™ nOATBep>KAeHM^ TOrO, HTO KJIMeHT HaXOAHTCfl B CMHXpOHM3Me C XOCTOM, M 

25 BbinonHeHMfl A^HaMMHecKOM CMeHbi c nepBoro KormnecTBa KaHanoB nepeAanM AaHHbix Ha 
BTopoe KoriMHecTBO KaHanoB nepeAanM AaHHbix b jimhmm mmcJdpobom nepeAanM, coAepwamafl 

cpeACTBO p,r\9\ nocbuiKM nocpeACTBOM xocTa Ha kjimcht naKeTa MHKancyrmqMM o6paTHOM 
jimhmm nepeAanM AaHHbix, 

cpeACTBO p,nn nocbiriKM nocpeACTBOM KriMeHTa Ha xoct naKeTa OTBeTa, 
30 cpeACTBO a^^ noATBep>KAeHMfl nocpeACTBOM xocTa, hto naKeT OTBeTa 6biri KoppeKTHO npMHs^T 
Ha xocTe, m 

cpeACTBO p,r\n npeAnMcaHM5q KJiMem~y BbinoriHMTb nepexoA ot Mcnorib30BaHM^ nepBoro 
KoriMHecTBa KaHanoB nepeAanM AaHHbix k Mcnojib30BaHMK) BToporo KormnecTBa KaHanoB 
nepeAanM AaHHbix. 

35 6. CMCTeMa no n.5, b kotopom cpeACTBO p,n9\ nocbiriKM naKeTa OTBeTa ot KriMeHTa Ha xoct 
coa©P>kmt cpeACTBO p,nn nocbiriKM naKeTa 3anpoca KriMeHTa m coctoahma. 

7. CMCTeMa no n.5, b kotopom nepexoA C0Aep>KMT He3aBMCMMbiM nepexoA np^MOM jimhmm 

CBH3M M He3aBMCMMblM nepeXOA 06paTHOM JIMHMM CBA3M. 

8. CMCTeMa no n.5, AonojiHMTeribHO coAepwamafl cpeACTBO Rnn npeAOCTaBJieHM^ 3apaHee 
40 onpeAeneHHoro KOJiMnecTBa BpeMeHM noAroTOBKM KriMeHTa k nepexoAy- 

9. ManiMHOHMTaeMbiM HOCMTerib, coAop>KamMM KOMnbioTepHbiM koa A^a npeAnMcaHM^ 

BbinOflHeHMSI nOATBep>KACHMfl TOrO, HTO KJIMeHT HaXOAHTC^ B CMHXpOHM3Me C XOCTOM, M 

BbinoriHeHM5i A^HaMMnecKOM CMeHbi c nepBoro KOJiMnecTBa KaHanoB nepeAanM AaHHbix Ha 
BTopoe KoriMHecTBO KaHajiOB nepeAanM AaHHbix b jimhmm l\mc|dpobom nepeAanM, npMneM 
45 ynOMflHyTbIM KOMnbKKepHblM koa coa©p>kmt 

koa Aifl npeAnMcaHM^ BbinojiHeHMa xoctom nocbiriKM Ha kjimcht naKeTa MHKancyjisqi^MM 
o6paTHOM jimhmm nepeAanM AaHHbix, 

koa Rnn npeAnMcaHMfl BbinoriHeHMa kjimchtom nocbiriKM Ha xoct naKeTa OTBeTa, 

koa Rnn npeAnMcaHM^ BbinojiHeHM^ xoctom noATBep>KA6HMfl Toro, hto naKeT OTBeTa 6bin 

50 KOppeKTHO npMHSIT Ha XOCTe, M 

koa AJifl npeAnMcaHMsi KJiMeHTy BbinoriHMTb nepexoA ot Mcnorib30BaHM5R nepBoro KormnecTBa 
KaHanoB nepeAanM AaHHbix k Mcnojib30BaHMK) BToporo KormnecTBa KaHanoB nepeAanM AaHHbix. 

10. ManiMHonMTaeMbiM HOCMTerib no n.9, b kotopom koa A^^ npeAriMcaHMa BbinojiHeHMH 
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nocbiriKi/i naKeTa OTBeTa ot Kni/ieHTa Ha xoct coAep>KMT koa AJifl npeAnMcaHwa BbinonHeHMa 
nocbiriKM naKeTa 3anpoca KnueHTa n coctos^hmsi. 

11. MaixiMHOHMTaeivibiM HOCMTenb no n.9, b kotopom nepexoA coabp>kmt He3aBwcnMbiM 
nepexoA np^MOM jiuhmm cbh3m m He3aBncnMbiM nepexoA o6paTHOi/i jimhmm cba3m. 
5 12. MaiuMHOHMTaeMbiM HOCMTenb no n.9, b kotopom KOMnbKrrepHbm koa AononHMTenbHO 
C0Aep>KMT koa a™ npeAni/icaHi/m BbinonHeHna npeAOCTaBneHMa 3apaHee onpeAeneHHoro 
KoriMHecTBa BpeivieHM atia noAroTOBKM Kni/ieHTa k nepexoAY- 

13. Cnoco6 BbinoriHeHMsq AHHaMwnecKOM CMeHbi c nepBoro KoriMHecTBa KaHanoB nepeAanw 
AaHHbix Ha BTopoe KonnnecTBO KaHanoB nepeAanw AaHHbix b jimhmm LjMcjDpoBOM nepeAanM, 

10 coAe p>Ka la m m OTanbi, Ha KOTopbix 

nocbinaK)T Ha KfineHT naKeT BbinonHeHMa nepexoAa na Tun, npeAnncbiBaK>u4MM KnueHTy 
BbinoriHMTb nepexoA ot ncnorib30BaHnsq nepBoro Koni/inecTBa KaHanoB nepeAanw AaHHbix k 
Mcnon b30BaHMK> BToporo KoriMHecTBa KaHanoB nepeAanM AaHHbix, n 

npMHi/iiviaKDT nocpeACTBOM KJii/ieHTa BTopoe Koni/inecTBO KaHanoB nepeAanw AaHHbix npn 
15 npneivie naKeTa, cneAyromero 3a nocnaHHbiM naKeTOM BbinonHeHwa nepexoAa Ha ™n. 

14. Cnoco6 no n.13, AononHi/iTenbHO C0Aep>Kau4MM OTanw, Ha kotopnx 

nocbinaHDT nocpeACTBOM xocTa Ha KJineHT naKeT HHKancyn^LjHM o6paTHo£i jimhuh nepeAanw 
AaHHbix, 

nocbinaKDT nocpeACTBOM Kni/ieHTa Ha xoct naKeT OTBeTa, 
20 noATBep>KAaK)T nocpeACTBOM xocTa, hto naKeT OTBeTa 6bm KoppeKTHO npMH^T. 

15. Cnoco6 no n.14, b kotopom Ha OTane nocbiriKM naKeTa OTBeTa ot KJineHTa Ha xoct 
nocbinahOT naKeT 3anpoca KnweHTa n coctohhmh. 

16. Cnoco6 no n.13, b kotopom naKeT BbinonHeHi/m nepexoAa Ha ™n coAep>KMT naKeT 
He3aBMCMMoro nepexoAa np^MOM jimhmm cba3m h naKeT He3aBMCMMoro nepexoAa o6paTHOM 

25 JIMHMM CBH3M. 

17. Cnoco6 no n.13, AonoiiHUTejibHO coAepxoLAMM OTan, Ha kotopom n peAOCTa Bna k>t 
3apaHee onpeAeieHHoe KonnnecTBO BpeMeHi/i f\nn noAroTOBKM Kni/iem-a k npweMy BToporo 
KoriMHecTBa KaHanoB nepeAanw AaHHbix. 

18. Ci/iCTeMa A-nfl BbinonHeHi/m AHHaMnnecKOM CMeHbi c nepBoro KonnnecTBa KaHanoB 
30 nepeAanw AaHHbix Ha BTopoe KonMnecTBO KaHanoB nepeAanH AaHHbix b jimhmh mmcJdpobom 

nepeAann, coAepwaLqaa 

cpeACTBO a^^ nocbiriKu Ha kjimoht naKeTa BbinonHeHMa nepexoAa Ha Tun, npeAnncbiBaK>Lqero 
KnueHTy BbinoriHMTb nepexoA ot ncnorib30BaHMfl nepBoro KoriMHecTBa KaHanoB nepeAanw 
AaHHbix k ncnojib30BaHHK> BToporo KonnnecTBa KaHanoB nepeAanM AaHHbix, v\ 
35 cpeACTBO p,nn npweMa nocpeACTBOM KnueHTa BToporo KonnnecTBa KaHanoB nepeAanw 
AaHHbix npn npneMe naKeTa, cneAyK>LMero 3a nocnaHHbiM naKeTOM BbinonHeHMa nepexoAa Ha 
Tun. 

19. CMCTeMa no n.18, AononHMTenbHO coAepwaLAaa 

cpeACTBO Aifl nocbinKn nocpeACTBOM xocTa Ha Kni/ieHT naKeTa i/iHKancyn^LjMM oGpaTHOM 
40 nnHMM nepeAanM AaHHbix, 

cpeACTBO a^^ nocbmKn nocpeACTBOM KnueHTa Ha xoct naKeTa OTBeTa, 
cpeACTBO p,nn n OATBep>KAeH v\$\ nocpeACTBOM xocTa raro, hto naKeT OTBeTa 6bin KoppeKTHO 
npwHHT. 

20. CuiCTeMa no n.19, b kotopom cpeACTBO Rnn nocbinKM naKeTa OTBeTa ot KnueHTa Ha 
45 xoct coAep>KMT cpeACTBO a^a nocbinKM naKeTa 3anpoca KnueHTa v\ cocTOflHua. 

21. CMCTeMa no n.18, b kotopom naKeT BbinonHeHMa nepexoAa Ha TMn coAep>Ki/iT naKeT 
He3aBMCMMoro nepexoAa np^MOM nMHMM cbh3m m naKeT He3aBMCMMoro nepexoAa o6paTHOM 

nMHMM CB33M. 

22. CMCTeMa no n.18, AononHMTenbHO coAepwamaa cpeACTBO p,n9\ npeAOCTaBneHi/isR 3apaHee 
so onpeAeneHHoro KonMnecTBa BpeMeHM aj~ih noAroTOBKM KnueHTa k npMeMy BToporo KonMnecTBa 

KaHanoB nepeAanM AaHHbix. 

23. MaiuMHOHMTaeMbiM HOCMTenb, coAep>Kau^MM KOMnbKrrepHbm koa A^i^ npeAnMcaHnsq 
BbinonHeHMsi AHHaMMnecKOM CMeHbi c nepBoro KonMnecTBa KaHanoB nepeAanw AaHHbix Ha 
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BTopoe Koni/inecTBO KaHariOB nepeAani/i AaHHbix b jimhmh mi/icJdpobom nepeAann, npi/meM 

KOMnbK)TepHblil KOA COA©P>KMT 

koa Arm npeAnMcaHM^ BbinoiiHeHkm nocbiriKM Ha KJiweHT naKeTa BbinoriHeHu^ nepexoAa Ha 
Tun, npeAnncbiBaK)LAero KrineHTy BbinojiHMTb nepexoA ot ncnojib30BaHH5i nepBoro KonnnecTBa 
5 KaHariOB nepeAanw AaHHbix k ncnojib30BaHHK> BToporo Koni/inecTBa KaHariOB nepeAann AaHHbix, 

1/1 

koa AJ~m npeAni/icaHi/m BbinoiiHeHMfl Kni/ieHTOM npi/ieMa BToporo KOJii/NecTBa KaHariOB 
nepeAann AaHHbix npi/i npi/ieMe naKeTa, cneAyKDmero 3a nocnaHHbiM naKeTOM BbinonHeHi/m 
nepexoAa Ha Tun. 

10 24. MaixiMHOHMTaeMbiM HOCi/iTenb no n.23, b kotopom KOMnbiOTepHbiM koa Aonormi/iTenbHO 

COAep>KMT 

koa AJ~m npeAni/icaHkm BbinojiHeHwa xoctom nocbinKi/i Ha Kni/ieHT naKeTa i/iHKancyiiflMi/ii/i 
oGpaTHOM riHHMM nepeAanH AaHHbix, 

koa AJ~m npeAni/icaHkm BbmonHeHMa KrmeHTOM nocbiriKM Ha xoct naKeTa OTBeTa, 
15 koa AJ~m npeAnncaHM5R BbinojiHeHwa xoctom noATBep>KAOHi/ifl Toro, hto naKeT OTBeTa 6bin 

KOppeKTHO npi/IHHT. 

25. MaiunHOHMTaeMbiM HOCi/iTenb no n.24, b kotopom koa AJ~m npeAi~incaHkm BbinonHeHHfl 
nocbiriKM naKeTa OTBeTa ot Kni/ieHTa Ha xoct coAep>Ki/iT koa AJifl npeAni/icaHi/m BbinonHeHi/m 
nocbiriKM naKeTa 3anpoca KnueHTa h cocTOflHHa. 
20 26. MaujMHOHMTaeMbiM HOCMTenb no n.23, b kotopom naKeT BbinonHeHi/m nepexoAa Ha Ti/m 
C0Aep>KMT naKeT He3aBncnMoro nepexoAa np^MOM jimhmm cbh3i/i i/i naKeT He3aBMCMMoro 
nepexoAa o6paTHOM jii/ihi/ih cba3l/i. 

27. MaiuMHOHi/iTaeMbiM HOCi/iTenb no n.23, b kotopom KOMnbKDTepHbiM koa Aonormi/iTejibHO 
C0Aep>KMT koa a™ npeAnncaHnsq BbinojiHeHna npeAOCTaBneHi/m 3apaHee onpeAeJieHHoro 

25 KoriMHecTBa BpeMem/i Rnn noAi~OTOBKi/i Kni/iem-a k npweMy BToporo Koni/NecTBa KaHariOB 
nepeAanw AaHHbix. 

28. Cnoco6 MOAncfDHMi/ipoBam/m aTpi/i6yTOB A^cnnesq b ci/iCTeMe cba3i/i c MwcfrpoBbiM 
HHTepcjDePicoM a™ Mo6mibHbix AncnneeB (LJUMfl), coA©P>KaLHMM 3Tanbi, Ha kotophx 

nocbinaK)T ot xocTa Ha A^cnneM naKeT coctohhhh ni/iTaHi/isi Ancnnea, coAOp>Kami/M 
30 MOAncjDHLiMpoBaHHbie aTpw6yTbi Ancnnea, 

noATBep>KAaK)T nocpeACTBOM Kiii/iem-a npuieM naKeTa cocTOflHi/m nwTaHi/m A^cnnesq m 
peariM3yK)T nocpeACTBOM KrineHTa MOAncjDni_inpoBaHHbie aTpn6yTbi py\cnne9\. 

29. CnocoG no n.28, b kotopom aTpi/i6yTbi A^cnnea C0A0p>KaT cocTOHHi/ie ni/iTaHi/m Ancnnea i/i 
cocTOs^HMe ni/iTaHna noACBeTKi/i. 

35 30. CwcTeMa t\m MOAnctDi/iL^poBaHi/m aTpn6yTOB Ancnnes^ b ci/iCTeMe cbh3h c qi/icjDpoBbiM 
MHTepcjDeMCOM a™ Mo6mibHbix ANcnneeB (L(HMfl), coAepaoLAaa 

cpeACTBO p,r\5\ nocbiriKH ot xocTa Ha Ancnnew naKeTa cocTOHHi/m ni/iTaHi/isi Ancnnea, 
coAep>KaLi\ero MOAnc|Di/mi/ipoBaHHbie aTpi/i6yTbi A^cnnefl, 

cpeACTBO a^^ noATBep>KAeHHfl nocpeACTBOM KrmeHTa npi/ieMa naKeTa cocTOAHkm nwTaHi/m 
40 A^cnnea h 

cpeACTBO aj~ia peani/i3ai_ii/ii/i nocpeACTBOM Kiii/ieHTa MOAncj3ni_inpoBaHHbix aTpn6yTOB py\cnnen. 

31. CwcTeMa no n.30, b kotopom aTpn6yTbi pyicnnen coAOp>KaT cocTOAHwe ni/iTaHi/ia AHcnnea 

M COCTOS^HMe ni/ITaHHSl nOACBeTKM. 

32. MaujMHOHMTaeMbiM HOCMTenb, coAep>KaLqnii KOMnbK)TepHbiii koa A^a npeAnncaHn?i 

45 BbinOJlHeHM^ MOAHC|3MLlMpOBaHM5q aTpn6yTOB AUCnne?! B CHCTeMe CB^3H C l_lHCj3pOBblM 

MHTepcjDeMCOM a™ MoGmibHbix AncnneeB (LJUMfl), npw otom KOMnbiOTepHbiM koa C0Aep>KMT 
koa Rnn npeAnncaHM5R BbinoxiHeHM^ nocbinKi/i ot xocTa Ha Ancnnefi naKeTa cocto^hh^ 

nHTaHMsq Ancnnesq, coAep>KaLqero moahc(di/i 141/1 pOBaHHbie aTpn6yTbi Ancnnea, 

koa npeAnncaHMsi BbinoiiHeHMa KnneHTOM noATBep>KAeHMsq npiieMa naKeTa coctos^hmsi 
50 nHTaHMsq Ancnne^ m 

koa t\™ npeAnncaHMsi BbinojiHeHkia Kni/ieHTOM peann3aL4nn MOAncjDMqMpoBaHHbix aTpn6yTOB 

AHcnnea. 

33. ManiMHOHMTaeMbiM HOCMTenb n.32, b kotopom aTpn6yTbi A^cnnea coAOp>KaT cocTO^Hne 
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nuTaHMsq Ancnnea m cocTO^HMe nuTaHMa noACBeTKM. 

34. Cnoco6 HanpaBneHMSR AaHHbix nwKcenefi M3 naKeTa MacLUTa6npyeMoro BHAeonoTOKa b 
Kni/ieHTe b CMCTeivie cbh3m c MMCjDpoBbiM i/iHTepc|D6MC0M a^ Mo6nribHbix AncnneeB (LJl/IMfl), 
C0Aep>KaLi4HM OTanbi, Ha KOTopbix 

npnHMMaK)T nocpeACTBOM Kni/ieHTa ot xocTa coAep>KHMoe 3apaHee 3aAam-ibix nMKceneii, 

MacLUTa6npyK)T nocpeACTBOM KJineHTa ynoivmHyToe coAep>KMMoe 3apaHee 3aAaHHbix 
nuKceneM ao KOHKpeTHoro pa3Mepa, 

nocbinaK)T MacLUTa6npoBaHHoe coAepwuivioe nMKcenew, b, no MeHbwei/i Mepe, oahh 
KOHKpeTHbiM 6ycjDep Ancnnea 1/13 MHOwecTBa 6y4)epoB Ancnnea, 3aAaBaeMbiM noneM aTpi/i6y~roB 
AaHHbix nHKcenew, npuiHs^TbiM KnMeHTOM, n 

OTo6pa>KaK)T coag p>km m oe rmKceneM 113 ynoM^HyToro, no MeHbLuew Mepe, OAHoro 
KOHKpeTHoro 6ycjDepa AHcnnea. 

35. Cnoco6 no n.34, b kotopom ynoMs^HyTbiM, no MeHbweii Mepe, oahh KOHKpeTHbiti 6ycfrep 
Ancnnea BKntonaeT b ce6a M3o6pa>KeHMe, OTo6pa>KaeMoe ajih neBoro rna3a v\nv\ a™ npaBoro 
rna3a. 

36. Cnoco6 no n.34, AonormnTeiibHO coAepwamuM OTan, Ha kotopom cni/iTbiBaiOT 
nocpeACTBOM KOHTponnepa AHcnnea ynoMAHyTbiti, no MeHbiueii Mepe, oahh KOHKpeTHbiM Gycfcep 
AHcnnea fxnn o6HOBneHMH n3o6pa>KeHMfl, OTo6pa>KaeMoro b TeKymMM MOMeHT. 

37. Cnoco6 no n.34, b kotopom ynoM^HyTbiM, no MeHbLuefi Mepe, oahh KOHKpeTHbiM 6yc|Dep 
AHcnnea coAep>KMT aBTOHOMHbiii Gycjoep M3o6pa>KeHMfl. 

38. CMCTeMa aj~ia HanpaBneHMa AaHHbix nwKcenefi M3 naKeTa MacLUTa6npyeMoro BMAeonoTOKa 
b KJineHTe b CMCTeMe CB513M c L^ncjDpOBbiM MHTepcjDeficoM Rnn Mo6njibHbix AncnneeB (LJUMfl), 
coAepwamasq 

cpeACTBo p,r\9\ npweMa nocpeACTBOM KJiweHTa ot xocTa coAep>KMMoro 3apaHee 3aAaHHbix 
nuKcenew, 

cpeACTBo Rnn MacLUTa6i/ipoBaHM?i nocpeACTBOM Kni/ieHTa ynoM^HyToro coAep>KMMoro 3apaHee 
3aAaHHbix nHKcenen ao KOHKpeTHoro pa3Mepa, 

cpeACTBo a^^ nocbixiKu MacLUTa6npOBaHHoro coAep>KMMoro nuKceneii b, no MeHbLuePi Mepe, 
oahh KOHKpeTHbiM Gycfrep AHcnnesq M3 MHO>KecTBa 6y4>epoB AHcnnesq, 3aAaBaeMbiii noneM 
aTpn6yTOB AaHHbix nuKceneM, npMHATbiM KnueHTOM, m 

cpeACTBo p,r\n OTo6pa>KeHM?i coAep>KMMoro nHKcenew 1/13 ynoMHHyToro, no MeHbuien Mepe, 
OAHoro KOHKpeTHoro 6ycj3epa Ancnnea. 

39. CMCTeMa no n.38, b kotopom ynoMHHyTbm, no MeHbiueM Mepe, oahh KOHKpeTHbiM Gycfcep 
AHcnnea BKnionaeT b ce6a M3o6pa>KeHne, OTo6pa>KaeMoe a^^ neBoro rna3a mjim rhx npaBoro 
rna3a. 

40. CMCTeMa no n.38, AononHMTenbHO cop,epyKau\B9] cpeACTBo p,r\9\ CHMTbiBaHMa nocpeACTBOM 
KOHTponnepa Ancnnea ynoM^HyToro, no MeHbwefi Mepe, OAHoro KOHKpeTHoro Gycfcepa Ancnnea 
Ana o6HOBneHMH M3o6pa>KeHMfl, OTo6pa>KaeMoro b TeKymuM MOMeHT. 

41. CMCTeMa no n.34, b kotopom ynoMHHyTbm, no MeHbLuefi Mepe, oahh KOHKpeTHbiM GycjDep 
AHcnnea coAepwwT aBTOHOMHbiM 6ycjDep M3o6pa>KeHM^. 

42. MaujMHOHMTaeMbiM HOCMTenb, coAep>Kai^MM KOMnbKrrepHbm koa A^^ npeAnncaHM^ 
BbinonHeHM^ HanpaBneHMSR AaHHbix nMKcenefi M3 naKeTa MacujTa6MpyeMoro BMAeonoTOKa b 
KnMeHTe b CMCTeMe cba3m c i_iMc|DpoBbiM MHTepcjDeiicoM A-n^ MoGMnbHbix AHcnneeB (LJUMfl), npM 

3T0M KOMnbK)TepHblM KOA COA^p>KMT 

koa npeAnncaHMsi BbinonHeHMa KnMeHTOM npMeMa ot xocTa coAep>KMMoro 3apaHee 
3aAaHHbix nMKcenen, 

koa AJ~ifl npeAnMcaHM^ BbinonHeHMa KnMeHTOM MacLUTaGnpoBaHM^ ynoM^HyToro coAep>KMMoro 
3apaHee 3aAaHHbix nMKceneM ao KOHKpeTHoro pa3Mepa, 

koa Rnn npeAnMcaHMsi BbinonHeHM^ nocbinKM MacniTaGMpOBaHHoro coAep>KMMoro nMKceneii b, 
no MeHbLueM Mepe, oahh KOHKpeTHbiM 6yc|Dep Ancnnea M3 MHO>KecTBa 6yc|DepoB Ancnnea, 
3aAaBaeMbiM noneM aTpM6yTOB AaHHbix nMKcenew, npMHs^TbiM KnMeHTOM, 1/1 

koa Rnn npeAnMcaHMs^ BbinonHeHMa OToGpaweHMa coAep>KMMoro nuKceneM M3 ynoMsqHyToro, 
no MeHbLuew Mepe, OAHoro KOHKpeTHoro 6ycj3epa Ancnnea. 
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43. MaiuMHOHMTaeMbiM HOCMTenb no n.42, b kotopom ynoM^HyTbiM, no MeHbLueM Mepe, oahh 
KOHKpeTHbifi 6ycj3ep Ancnnesi BKntonaeT b ce6a n3o6pa>KeHne, OTo6pa>KaeMoe Arm neBoro ma3a 
i/ini/i Arm npaBoro ma3a. 

44. MaLUMHOHMTaeMbiM HOCMTenb no n.42, b kotopom KOMnbKrrepHbii/i koa AonoriHUTeribHO 
5 coAep>KMT koa Ana npeAnMcaHMa Bbinojmei-ikm KOHTponnepoM Ancnnea cni/iTbiBai-ii/m 

ynoiviaHyToro, no MeHbiueM Mepe, OAHoro KOHKpeTHoro 6yc|Depa Ancnnea AJ~m o6HOBneHna 
M3o6pa>KeHna, OTo6pa>KaeMoro b TeKyu_ii/iii MOMeHT. 

45. MaLUMHOHMTaeMbiM HOCi/iTenb n.42, b kotopom ynoM^HyTbiM, no MeHbLuew Mepe, oahh 
KOHKpeTHbiw Gycfcep Ancnriea coAepwwT aBTOHOMHbiM 6ycjoep M3o6pa>KeHi/m. 
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-144 




202 



206 



XOCT 



riOpTaTI/IBHbM 
KOMnbKDTep 

BecnpoBOAHbiui 
TenecfcOH 

nqn 



BecnpoBOAHbiM 

MOfleM 



BbiTOBOM npi/i6op 



LlMfl/KOMnaKT-flMCK 



onr.2B 

flpyiMoe HanpaBJieHne 



r 



210 



O6paTH0e HanpaBJiei-ii/ie 



<t>nr.3 



np?1MOM 

naKeT 



npyqMOLi 
naKeT 



06paTHbm 


06paTHbiw 


naKeT 


naKeT 



l~lai<eT MHKancyn?iL\MM 

cPMr.4 



4. 



208 



204 



KnueHT 



Maribm 3KpaH 

llpoeKHHOHHblM 

Mi/iKpOfli/icnneM 



OS-beMHblM 3ByK 



HacTonbHbiti/ 

aBTOMOSHJIbHblM KOMfineKT 



YCTaHOBOHHa?! 

CTam_|i/m 



ripawioM 
naKeT 



npaMofi 
naKeT 
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202 



^-402 










MDDI_DataO+ 




KoHTponnep 




MDDLDataO-^ 




hhhi/ii/i nepeflann 








flaHHblX I4HMA 




MDDLStb+ 












MDDLStb- ^ 












HOST_Pwr 


XOCT 






HOST_Gnd 



-405 





-202 



*iir.6 



MDDLDataO+ 



MDD1 DataO- 



MDDi_Stb+ 




MDDLStb- 



HOST_Pwr 



HOST.Gnd 




404 



204 



KoHTponnep 
ni/iHMM nepeflann 
AaHHbix 141/lMfl 



KJ1MEHT 




204' 



KJ1HEHT 



KoHTponnep 
n i/iHi/11/1 nepGflaMM 
flaHHbix L|l/IMfl 



504 
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AriMHa 


Tun naKeTa 


CnyweoHoe 


napawieTptai 3aronoBKa noflKaflpa 


l_|HK 


naKeTa 




CJIOBO 







flaKeT 3aronoBKa noflKaflpa 



flaKeTbi ayflno, Biifleo, coctoahmh m KOMaHfl 



noflKaap 



noAKaflp 0 



MeAnaKaflp 



(TaK>Ke oamh BHfleoKa/ip) 

onr.7 



n > 0 



noflKaflp n-1 



flnnHa naKeTa 


Tun naKeTa 


BaMTbi flaHHbix 


LJUK 




onr.8 


flnnHa 
naKeTa 


Tun naKeTa 
= 0x3bff 


CnyxeSHoe 
cnoBO 

= 0x005a 


Pe3epBnpoBaHne 
1 


flnnHa 
noAKanpa 


Bepcua 
npOTOKona 


Mnc.no 
noAKaflpOB 


Mucno 
MeAiiaKa^poB 





2 SawTa 



a/ 2 6a£rra / 2 6awra \ 2 6aiiTa 4 6airra 2 6aMTa 



2 6awTa 4 6a\ATa 2 6afrra 



F 

I I I 



I I I 

I I i 



F 
I I 1 



1 I I 



B 



3 

I } 



I 



H- 



A 
J 

ru 



I I I 
I 1 I 



0 

I 1 1 
I I 1 



0x005a3bff 



o>nr.9 







BawTbi 3anonm/iTerm 


I4MK 


flruma 


Tun naKeTa 


(peKOwieHflyeTca Bee Hynn) 


naKeTa 


= 0 







2 6auiTa 2 6awTa (Packet_Length - 4) 6a£iTOB 2 6aiiTa 

onr.10 



fln/iHa 
naKeTa 


Tun naneTa 
= 16 


Mfl bClient 


flecKpunTop 
cpopMaTa 

BMfleOflaHHblX 


ATpnQyTbl 
flaHHbi> 
nuKcenoB 


JleBbiM Kpaw 
no ocm X 


BepxHMM Kpafi 
no ocu Y 


ripaBbiM Kpaw 
no ocm X 


Hmkhmm KpaPi 
no ocm Y 


2 6afiTa 


2 6awTa 


2 baMTa 


2 Baftra 


2 Oaw i a 


2 GaMTa 


2 Oati i a 


2 oaiiTa 


2 SaMTa 



HaMano no 


Hanano no 


Hticno 




flaHHbie nuKcenoB 


I4MK flaHHblX 


OCM X 




nuKcenoB 


napaivieTpoB 


nuiKcenoB 



2 6afiTa 2 6aPiTa 2 6afrra 2 6afiTa flnnHa naKeTa - 26 6a mtob 2 oawTa 

onr.li 

fleCKpunTOp CfDOpMaTa BHfleOflaHHblX - MOHOXpOMHbll/l 



0 


0 


0 


P 


He wcnoj-ib3yeTCfl = 0 


Koni/mecTBO 6i/itob 
Ha ni/iKcen 


15 


14 


13 


12 


11 


4 


3 0 



0Mr.12A 
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flecKpi/irrrop cpopwiaTa BUfleoflaHHbix - HBeTHOM c ncnonb30BaHneM KapTbi l|B6tob 



0 


0 


1 


P 


He i/icnojib3yeTC?i = 0 


KOJlMHeCTBO 5HTOB 

Ha nuKcen 


15 


14 


13 


12 


11 6 


5 


0 



OW-.12B 

flecKpunTop cpopwiaTa BMfleoflaHHbix - qBei-HOM ■ Heo6pa6oTaHHbie RGB 



0 


1 


0 


P 


KOJlUHeCTBO 6mtob 

KpacHoro UBeTa Ha 
nuKcen 


KonnnecTBO 6mtob 

3eneHoro UBeTa Ha 
nuKcen 


KonnnecTBO 6htob cm Hero 
UBeTa Ha nuKcen 


15 


14 


13 


12 


11 


8 


7 


4 


3 0 



OHr.12C 

l X _ Bl/lfleO C L|BeTOBblMM COCTaBJiqKOLlJI/IMI/l 



Y, Cb,Cr 



0 


1 


1 


p 


KO/lHHeCTBO 6mtob Y Ha 
nuKcen 


KonnnecTBO 6mtob Cb 
Ha nuKcen 


KonnnecTBO 6mtob Cr 
Ha nuKcen 



15 14 13 12 11 8 7 

OMr.12D 

flecKpunTop cpopwiaTa BMfleoflaHHbix - 6afiepoBCKMM 



1 


0 


0 


P 


He ncnorib3yeTcq 


=0 


nopaflOK 
nuKcenoB 


y3op 

nw Keen ob 


KOJlMHeCTBO 6l/ITOB 

Ha nuKcen 


15 


14 


13 


12 


11 


9 


8 


6 


5 4 


3 0 



0Mr.12E 

BbipOBHeHHbM no 6aiiTaM riMKcen cpopwiaTa RGB (He ynaKOBaH), P=0 



, 6aiiT UHMfl r 

Oil 12:3:4:5 


6 : 7 


< 6afiT UHMfl n+1 ► 

Oil : 2 I 3 T4- i 5 i 6 i T 


< — 6 

0 I 1 


aPT UHMfl n+2 ► 

2 : 3 T4 i 5i6i7 


k — 6awT UHMfl n +3-*-H 

0 i 1 i 2 i 3 i'4 : 5 i 6 i 7 


4 — 6aMT UH 
0:1:2:3 


Mfl n+4 — ► 

'4;5i6|7 


|< 6 

Oi 1 


afrr UHMfl n+5 * 

2 s 3T4 | 5 | 6 | 7 


0 ' 1 ' 2 ' 3 " 4 ' 5 

nuKcen 1 CMHeroMBeTa 


0 1 ? 3 A 5 


0 1 2 3 4. 5 

riMtcen 1 <pacHort> L(Bera 


He ncnonb3yeTca 


0 1 2 3. 4 5 

riMKcen 2 DMHero qseTa 


0 1 2 3 4 5 

riH_Kceji_2 3ejie_Horo u,BeTa 


0 1 2 3 4 5 
nuKcen 2 KpacHoro ueeTa 


He ncnonb3yeTca 



YnaKOBaHHbie AaHHbie nuKcenoB cpopMaia RGB, P=1 



-6aPrr UHMfl n- 



0 i 1 i 2 i 3 i 4 i 5 : 6 ; 7 



0" 1 ? 3 4 5 1 0 
riMKcen 1 cw-iero UBeTa 



-6afrr UHMfl n+1- 



0 1 1 S 2 I 3 i'4 i 5 i 6 i 7 



1 2 3 4 5 



0 12 3 



- 6awT 



0 ! 1 



■ i_|MMfl n+2 — > 
2 ; 3 I 4 ! 5 j 6 I 7 
0 ' 1 ' o ' 3 ' 2 ' 5 

llHKcen 2 cm Hero LiBera i 



. 6aMT UHMfl n+3- 



« — 6aPiT UHMfl n+4- 
0;1 S2i3i"4|5i6i7 



6afiT UHMfl n +5 > 

Oi 1 ! 2 { 3 T4 i 5 ; 6 ; 7 



0 : 1 i 2 5 3 i 4 i 5 i 6 j 7 , _ J , _ 

b'l^'sVslo'l 2'3 4'5 0 1'2 3 4 5 0 1 2 3 4 5 

nnKcen_2 3eneHpro upeTcj nuKcen 2 KpacHoro i^BeTa j niiitcen_3cMHero qeeT a |rinKcen 3 se/ieHoro UBeTg,] 



BbipOBHeHHbie no 6aMTaM nnKcenn Y Cr Cb (He ynaKOBaHHbie), P=0 



< 6aiiT UHMfl n 

0; 1 :2 i3;4S5i 6 


7 


4 — 6afiT UHMfl n-f 
Oil I 2 i 3 \4 I 5 


1 ► 

6 ! 7 


4 6awT UHMfl n+2 ► 

0ill2i3r4i5i6;7 


4 6aMT UHMfl n+3 — ► 

0i1:2:3:4;5i6!7 


4 SawT UHMfl n+4— 

0:1 i 2 i 3 i"4 i 5 : 6 


7 


U 6awT UHMfl n-f 

Oil i 2 S 3 i'4 i 5 


.5 ► 

6:7 


0 1 2 3 4 5 6 
riMKcen 1 m 2 Cb 


0 1 2 3 4 5 5 
fluKcen 1 Y 


0 1 2 3 4 5 6 
nuKcen 1 m 2 Cr 


° niiK?en 3 2 4 Y 5 6 |« *™nbi*fiw 


0 1 2 3 4 5 6 
nuKcen 3 w 4 CD 


0 1 2 3 4 5 b 
riMKcen 3 Y 


0 1 

fluKcen 



YnaKOBaHHbie AaHHbie nuKcenoB Y Cr Cb, P=1 



0: 1 :2|3:4:5:6 


7 


4 6aMT L4MMfl' 

0 i 1 i 2 i 3 i'4 : 5 


A > 

6 I 7 


k SaiiTLIMMfl 

0 i 1 i 2 i 3 f4 


n+2 — ► 

5:6:7 


4 6atiT MM MA n+3^ — ► 

0 i 1 i 2 : 3 i'4 i 5 i 6 j 7 


4 5afiT 

0 i 1 i 2 


UMMfl n+4 ► 

3|4j5|6i7 


< 6 

0: 1 


3mt i_(HMA n+5 > 

2 i 3 i'4 i 5 i 6 i 7 


0 1 2 .3 4 5 6 
nmccen H 2 Cb 


0 


1 2 3,4, 5 6 
niiKcen 1 Y 


0 12 3 4 5 6 
riuiKcenl m 2 Cr 


0 1 2 3 4 5 6 
fluKcen 2 Y 


0 1 2 3 4 5 6 
nuKcen 3 n 4 C D 


0 1 2 3 4 5 6 
fluKcen 3 Y 


0 1 2 3 4 5 
nuKcen 3 m 4 Cr 



BbipoBHeHHbiii no 6aMTaw nuKcen c OTo6pa)KSHHbiM L|BeTOM (najii/rrpa) unn MOHOxpoMHbiM nuKcen (He ynaKOBaH), P=0 



- 6a mt Ljl/IMfl n > 

0:1 i2:3:4:5i6:7 



O' 1'2'3 

_l~lMKCeJ1 J_ 



HeHcn0J1bjyerc 1 ^^2 



< 6aiiT qi/IMfl n+1 — > 

Oil I2:3i4i5l6i7 
^3* " 



He wcnorik3yeTC« 



6a/IT UHMfl n+2 » 

0:1 i2i3i4;5|6:7 



rj' 1 '2'3 

fluKceji 3 



« 6a«T UMMfl n+3 > 

0 i 1 : 2 j 3 [ 4 i 5 i 6 i 7 
0 ' 1' 2 : 3 i 



< SafiT UHMfl n+4 ► 

0:1 i 2 i 3 [A H 5 S 6 i 7 
• 1 — ■ — ■ — — 



0 12 3 



« 6a mt UHMfl n+5 > 

0 i 1 i 2 i 3 i'4 i 5 i 6 i 7 



He ncnonb3yeTCR 



ynaKOBaHHbie AaHHbie nuKcenoB c OTo6pa>KeHMeM UBeTa (nani/rrpa) nnn MOHoxpoMHbix nuKcenoB, P-1 



- 6smt UHMfl n- 



(0:1 1 2 ? 3 

jo'i "2 "3 
j fluKcen 1 



4i5:6!7 
O'l '2'3 

flMKcen 2 



-6a«T UHMfl n+1- 



0:1 i 2 i 3 
0'1'2'3 

fluKcen 3 



4:5:6:7 



0 12 3 
fluKcen 4 



* — 6awT UHMfl n+2- 
0:1 i 2 i 3 T4 i 5 i e 



- 6a UHMfl n+3- 



0 12 3 
nuKcen 5 



nwKcenb 



7 

2^3 I 0 



1 j 2 j 3 I 4 : 5 
2^3 



fluKcen 7 



0 1 _ 
l~lnKce.n8 



7 

^3" 



-6aMT UHMfl n+4- 



0:1 I 2 : 3 j'4 j 5 j 6 i 7 

0' i" 2,13 | 6*1 '2 '3 
flMKcenlO 



riMKcen 9 



4 6a mt UHMfl n+: 

0" 

0 12 3 



1:2:3 '4:5:6:7 
0'1'2'3 

riMKcen12 



fluKcen" 1 



<t>wr.i3 
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flaKeT ayflnonoTOKa 



£UiwHa 


Tun naKeTa = 32 


m 




Pe3epBMpo 


Mmcjio 


naKeTa 


bClient 


ayflMOKaHana 


BaHHoe 1 


ayAMOOTcneTOB 


2 SawTa 


2 Bawxa 


2 6afrra 


1 5aMT 


1 SauiT 


2 DaPiTa 



ynaKOBKa 



MacTOTa 
ayfl hootch eTOB 



l_|MK 
napaivieTpOB 



UwcjDpoBbie ayflnoflaHHbie 



ayAHOAaHHbix 



1 6aPiT 



1 5airr 



2 6aMTa 



flnnHa naKeTa - 14 SatiTOB 



2 oawTa 



OMf.14 



BbipOBHeHHbie no 6ai/rraM (HeynaKOBaHHbie) MMK-ayflMOOTCMeTbi 



SaCrr Ml/IMA rv 



011 I2I3I4I5I6I7 
II I f 



< — SatiT I4MM/] n+1 — » 
0 1 1 I 2 I 3 14 I 5 I 6 I 7 
I.J II II 



6awT UklMfl n+2— » 
011 I213I4I5ISI7 

1.1,1,1,1,1 A 



«— 6ai/iT qHMfl n+3— * 
011 1213 I 4 151617 
1 ) . 



«— 6aMT L|MM,l| n+4— > 
0I1I2I3I4I5I6I7 
) I I I 



6afiTl_|MMfl n+5— » 
I 1 I2I3I4I5I6I7 



4-4- 



I I I 



°l 1 l 2 l 3 l 4 l 5 l 6 ! 7 
I I i I I I I ■ 



8|9|10j 
-4 — h 



He ncnonb3yeTC?i 
I I I I 



0,1,2,3,4,5,6,7 
I I I I I I I 



8|9|10| 



He ncno/ib3yeTca 
1(1 1 



0,1,2,3,4,5,6,7 
I I I I I II 



8,9,10 
-4-4 



He wcnonb3yeTCfi 



AyflMOOTcneT 0 
ynaKOBaHHbie MVIK-ayAHOOTcneTbi 



AyflMOOTCMeT 1 



Ayfl MOOTCMeT 2 



6a tiT MMMfl n- 



011 [2I3I4I5I5I7 



*— 6awTL|MMfl D+1 — * 

Oil 12I314I5I6I7 



<— 5am L(HMfl n+2-^ 
011 I2I3I4I5I6I7 



<— 6aMT muma n+3 — > 
011 I2I3I4I5I6I7 
1 



01 1 121314151617 
4-4-4 



6afiTL4MMfl n+5— > 

I 1 I2I3I4I516I7 
4 



0,1,2,3,4,5,6,7 
I I I I I I I 



8,9,10 
-4-4- 



0,1,2,3,4 
■ I - I I - I- 



5,6,7,8,9,10 
I I I I I 



0,1 



2,3,4,5,6,7,819 

f I I I 11 I 
AyAMOOTcneT 2 



10 



0,1,2,3,4,5,6 



MINI 

AyflMOOTCneT 3 



7,8,9,10 
i I I 



0,1 ,2,3 



-4-4- 
Ayflno 



Ay^nooTCMeT 0 



AyAMOOTcneT 1 



onr.15 



naKeTa 


Tun naKeTa 

= 56- 63 


Hfl bClient 


riapaivieTpbi 
noTOKa 


14MK 

napaivieTpOB 


flaHHbie noTOKa 


L4MKflaHHbix 
noTOKa 


2 6awTa 


2 6aPiTa 


2 6awTa 


2 oatiTa 

onr.16 




2 SaPiTa 



flnnHa 
naKera 



Tun naKeTa 
= 64 



HA 

bClient 



aneivieHTOB 
KapTbi 
qseTOB 



KapTbi 

LJBeTOB 



Paswiep 
aneivieHTa 

KapTbi I^BeTOB 



Pe3epBLipo 
BaHHoe 1 



2 6aMTa 2 6aMTa 2 6airra 2 6aMTa 4 6aPiTa 1 5aurr 

onr.17 

flaKeT MHKancynaqMM o6paTHOM nnHnn nepeflaMM A^HHbix 



141/IK 

napaivieTpOB 



flaHHbie Kaprti HBeTOB 



L(MK flaHHbix 



l5atiT 2 5aMTa (Packet_Length - 16)6awTOB 2 6aMTa 



flnnHa 
naKeTa 


Tun naKeTa 


Mfl hClient 


$nan<i 06paTH0i/i 
jimhmm nepeflanki 

flaHHblX 


AennTenb o6paTHOM 
CKopocTM nepeASHU 


AiMHa peBepcupo 
BahMH nepeflaHM 1 


flnMHa peBepckipo 
BaHUFi nepeflann 2 


2 6atiTa 


2 6aMTa 


2 6aMTa 


1 6ai?T 


1 6awT 


1 6av\T 


1 6av\T 



U.1/1K 
napaivieTpOB 


Bee Hyjin 1 


PeBepcupoBaHne 
nepeflanw 1 


flaKeTbi o6paTHbix AaHHbix 


PeBepcupoBaHne 
nepeAaHM 2 


Bee Hyni/i 2 


2 6aMTa 


8 6aMTOB 


X SatiTOB 


(Packet_Leng!h-x-y-26) eafrroB y 6afiT0B 


8 6aMTOB 



ojnr.18 
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flaKeT B03M0>KH0CTeM mneHTa 



naKeTa 


Tun naKeTa 

= 66 




Bepcusq 
npOTOKona 


MuHMMajibHa^ 
Bepcwfl npoTOKon 


B03M0JKH0CTM CKOpOCTH. 

nepeflaHMflaHHbix 

i 


B03MO?KHOCTM 

nina MHTepcpetica 






2 6aCiTa 




2 SaPh-a 




2 Sairra 




2 6aMTa 


2 6afrra 


2 6aPiTa 


1 oawT 






KonnnecTBO 
anbTepHaTMBHbix 
AncnneeB 


Pe3epBnpoBaHHoe 
1 


LUnpMHa 
pac-TpoBoro 
n3o6pa>KeHMfl 


BbicoTa 
pacTpoBoro 
M3o6pa>KeHMFi 


LilupwHa oma 


j BbicoTa OKHa 
flficnnen 


Pa3iuiep KapTbi 

MBeTOB 




1 6aMT 




2 6aMTa 




2 6atrra 




2 5atrra 


2 6atrra 


2 6aMTa 


4 SaMTa 





Pa3paAHOCTb KapTbi 
upeTOB cpopMaTa 
RGB , 


B03MO>KHOCTH 

cpopMaTa RGB 


B03MO)KHOCTM 
MOHOXpOMHOrO 

cbopiviaTa 


Pe3epanpoBaHHoe 

2 


B03M0)KH0CTM 

cpopMaTa Y Cb Cr 


B03MOKHOCTM 

6akiepoBCKoro 
cpopMaTa 


Pe3epBnpoBaHHoe 
3 


2 6aMTa 


2 SatfTa 


1 6aMT 


1 oafiT 


2 6aMTa 


2 6awTa 


2 SaiiTa 



B03MO>KHOCTH 
CBOWCTB KfllieHTa 


MaKCMManbHaFi 
•nacTOTa BMfleoKaflpoB 


MuHMManbHaa 
^acTOTa BHfleoKaapoB 


MuHMManbHaq ^acTOTa 
noflKaApoB 


EMKOCTb 6y4>epa 
ayano 


B03M0>KH0CTM 

ayAHOKaHana 


BO3MO)KH0C™ 
HaCTOTbl 

afflMOOTCHeTOB 


4 6awTa 


1 6atiT 


1 6atiT 


2 6aPiTa 


2 SawTa 


2 6auiTa 


2 6afrra 



Pa3peLueHne 
ayflnooTcneTOB 


PaspemeHne 

OTC4eTOB MMKpO0OHa 


B03M0>KH0CTM HaCTOTbl 
OTCHeTOB MUKpOCpOHa 


cDopMaTflaHHbix 
KTiaBnaTypbi 


OopiviaT AaHHbix 
yK33aTenbHoro 
ydpowcTBa 


Tun 3amnTbi 
co,qepj«kiMoro 


Ha3BaHne 
H3roTOBMTena 


1 6afiT 


1 6awT 


2 SawTa 


1 6awT 


1 6aMT 


2 6aMTa 


2 6ai/iTa 



Kofl 
npoflyKTa 


Pe3epBkipoBaHHoe 
4 


Cepn^HbiM 
Howiep 


Heflena 
M3roTOBneHi^fl 


rofl 

M3rOTOBJieHHfl 


I4I/IK 


2 6awTa 


2 6afrra 


4 6atiTa 


1 6a£iT 


1 6aMT 


2 6aMTa 






4>Mr.19 







flriMHa 
naKeTa 



Tun naKeTa 
67 



MA 

bClient 



cfcopwiaT AaHHblX 
KJiaBI/iaTypbl 



flaHHbie KJiaBnaTypbi 



2 SaPua 



2 6aiVra 



2 6aiiTa 



2 6atrra 

onr.20 



(Packet_Length - 8) eaMTOB 



2 6aMTa 



flnnHa 
naKeTa 


Tun naKeTa = 
68 


MA 

bClient 


<t>opiviaT 
yKa3aTenbHoro 

yCTpOMCTBa 


flaHHbie yKa3aTeribHoro ycTpowcTBa 





2 6aMTa 



2 Gafrra 



2 6aCfra 



2 QafiTa 

conr.21 



(Packet_J_ength - 3) 6a M -roB 



2 OaiiTa 



,E|nMHa 
naKeTa 


Tun naKeTa = 69 


141/1 k 


Bee Hyni/i 



2 6a£iTa 



2 SaPira 



2 6aMTa 

ct>Mf.22 



1 6 6atiTOB 



naKeTa 


Tun naKeTa 
= 70 


HA 

cClient 


3anpoc o6paTHOM 

n hum nepeflaMU 

flaHHblX 


Mucno oluhook 


M3MeHeHiie 

BO3iviO>KH0eTe^ 


cp/iam 

33HI51T0CTH 

rpacpiiKM 




2 SaPiTa 


2 6awTa 


2 SawTa 


2 6aPiTa 


1 6afiT 


1 6afrr 


2 6aMTa 


2 6aCiTa 



<DMr.23 



fljiMHa 
naKeTa 


Tun naKeTa 
= 71 


l/lfl hdient 


BepxHee neBoe 
3HaneHMe no ocu 

X 


BepxHee neBoe 
3HaneHMe no ocu 

Y 



2 6aPrra 



2 6aMTa 



2 6aMTa 



2 5afiTa 



2 6aMTa 



LLInpnHa OKHa 


BbicoTa OKHa 


nepeMeLqeHne 
OKHa no ocu X 


riepeMeLqeHne 
OKHa no ocu Y 


14 l/IK 


2 6atiTa 


2 6aMTa 


2 6aMTa 


2 6aCiTa 


2 6aMTa 



onr.24 



CTpaHwqa: 133 



RU 2 337 497 C2 



Ann Ha 
naKeTa 


Tun naKeTa 
= 72 




BepxHee neBoe 
3HaHeHne no ocu 

X 


BepxHee neBoe 
3Ha4eHne no ocu 
Y 


2 6afiTa 


2 SaMTa 


2 SafiTa 


2 6aMTa 


2 Saftra 



LUnpuHa 

OKHa 



BbicoTa 

OKHa 



flecKpurrrop 
cpopMaTa flaHHbix 



3HaMeHne ni/iKcena 
3ani/iBKi/i oSnacTn 



2 SaMTa 2 6aMTa 



2 6aMTa 

onr.25 



4 6aMTa 



2 6aMTa 



naKeTa 


Tun naKeTa 
= 73 


Mfl hClient 


BepxHee neBoe 
3Ha4eHiie no ocu 

X 


BepxHee nesoe 
bHaneHne no ocu 
Y 


LUnpuHa 

OKHa 


BbicoTa 

OKHa 


2 6aMTa 


2 6aMTa 


2 6aMTa 


2 6akiTa 


2 6awTa 


2 SaR-ra 


2 6a^Ta 



LUnpuHa 
y3opa 



BbicoTa 
y3opa 



flecKpunTop 
cpopiuaTa AaHHbix 



napawieTpoB 



flaHHbie nuKcenoB y3opa 



I_IMK AaHHbix 
napaMeTpoB 



2 6aMTa 2 SatiTa 



2 6atiTa 2 6aPrra flJiMHa - 22 6afiTa 

onr.26 



2 6aiiTa 



naKeTa 


Tun naKeTa 
= 74 




hClient 


JleEbiii Kpaii no 

ocu X 


BepxHwii Kpaui no 

OCM Y 


ripaBbm Kpati no 

OCM X 


Hm>khmm KpaCi no 

OCM Y 




2 6awTa 


2 6aMTa 


2 


6awTa 


2 Sairra 


2 6qmtq 


2 6aPiTa 


2 6a«Ta 


2 6afiTa 



flaKeT cocTOfiHua ni/rraHLifl AMcnnea 



0MT.27 



flnnHa 
naKeTa 


Tun naKeTa 

= 75 


v\R hClient 


CocTOflHi/ie ni/iTaHi/m 




2 6aPiTa 


2 6awTa 


2 6aMTa 


2 6akiTa 


2 5atrra 



onr.28 



naKeT BbinojmeiHi/i?i nepexofla Ha Ti/in 



naKeTa 


Tun naKeTa 
= 77 


TMn MHTepcfieMca 


Pe3epBnpoBaHHoe 1 


3anonHHTenb 3aaep>KKH 


UHK 


2 SakVra 


2 6aPrra 


1 6afiT 


1 GaiiT 


flnnHa naKeTa - 6 SaiiTOB 


2 6aiiTa 






0Mf.29 







flriMHa 
naKeTa 


Tun naKeTa - 78 


Mfl hClient 


MacKa BKnK)MeHM5q 
ayAMOKaHariOB 




2 fiatrra 


2 6afrra 


2 6awTa 


2 6aMTa 


2 6aMTa 



onr.30 



AriHHa 
naKeTa 


Tun naKeTa _ 


Hfl hClient 


MacTOTa 
ayAHOOTcneTOB 


Pe3epBnpoBaHHoe 1 


I4MK 


2 6afiTa 


2 BaiiTa 


2 6aMTa 


1 6aMT 


1 6a£iT 


2 6auiTa 



0MT.31 
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flu h Ha 
naKeTa 


Tun naKeTa 

= 80 


bClienx 


Tun 3aLi4MTbi 

coflepxn m oro 


Cny>Ke5Hbie coo6i_L|eHnq 3aLi_(HTbi 
coflep>KHMoro 


UMK 


2 6atrra 


2 6atrra 


2 6aMTa 


2 6a«Ta 

cPMr.32 


flnnHa naKeTa - 8 6aMTOB 


2 6aMTa 



Ani/iHa 
naKeTa 


Tun naKeTa 

= 81 




hClient 


Pa3peLueHne 

npo3paHHoro 

qBeTa 


2 6aMTa 


2 6aMTa 


2 


6aMTa 


1 6aMT 



2 SaPrra 



Pe3epBnpoBaHHoe 1 


MfleHTMCjDMKaTOp 

ajibcfa-Kypcopa 


qecKpunTop 
cpopiviaTa flaHHbix 


3HaneHne 
npo3paHHoro nuKcejia 


L|MK 


1 6airr 


2 6afrra 


2 SaMTa 


4 6aMTa 


2 6atrra 




ct)Mr.33 







naKeTa 


Ti/m naKeTa 

= 82 


Hfl hClient 


l_|MK napaMeTpoB 



2 GaMTa 



2 6aMTa 



2 6aPrra 



3au4MTHbM MHTepBan 1 


riepnofl M3MepeHM?i 


Bee Hynn 


3au4MTHbM MHTepBan 2 


64 6atiTa 


64 6aiiTa 


2 6awTa 


64 SaCrra 




0Mf.34 







Bee Hynn -j 



xocTa 



flaHHbie ot 
Kni/ieHTa 



Tun 

naKeTa 



LJMK 

napaweTpoB 



3au^MTHbiPi MHTepBaxi 1 




2 bafiTa 



"tr 

64 Dartra 



1- 



CocTaBHbie flaHHbie, 
HaS/iioflaeMbie Ha xode 



0- 

1- 



cc 

64 6aCiTa 

^DTXOCTaK Oxff, OXff.M 30 63MTOB 

' ' " ' 1 nocneAOBaTenbHoc™ 0x0 c 1 /2 

npqMOM ckopocth nepeflanw 

i ) 



Tun 
naKeTa 



UMK 

napawieTpoB 



nepwofl n3iviepeHM?i 



"^^r 3aLL|MTHblM HHTepB3Jl 2 

\ 



KJii/ieHTy 



— in. 
. C 



~xc~ 



KTIHSHT3 

xociy 



3a,qep>KKa Ha jBOMHoe 



64 Sairra 



(cneayioLLiMM 

nai<eT) 



flnwHa 
naKeTa 



flnima 
naKeTa 



0Mf.35 
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3602 



C6poc 
reHepaTopa 



11 




10 




9 




8 




7 




6 




5 




4 




R 




R 




R 




R 




R 




R 




R 










flaHHbie Tx LJHMfl nepe,q UHK 
nocbiriKa AaHHbix LlUMfl 
Tenepb reHepwpoBaTb l_(MK 



Y flaHHbie Tx MMMfl c L|/1K 



3600 



C6poc reHepaTOp 
Tenepb npOBepMTb I4MK 



flaHHbie Tx l_lMMfl nepeA UMK 
nocbiriKa flaHHbix LJUMfl 

AaHHbieTx UMMflc MMK 

1 

C6poc reHepaTOp q . 

Tenepb npOBepwrb LJMK 1 
0 

Tenepb reHepupOBaTb L4MK ^ 



1 • 



flaHHbie Rx I4MMA 



nocbiriKa flaHHbix L4MMfl 1 



1 

0- 

1 

0- 



Tenepb reHepupOBaTb I4MK 1 



<t>nr.36 



1_ 





^jjiMHa naKeTa 


Tun naKeTa Cny>Ke6Hoe cjiobo 

= 0x3bff 1 =0x005a 


riapaivieTpbi 3aronoBKa 
noflKa^pa 


r 








flnuiHa naKeTa 


Tun naKeTa |cnyx<e6Hoe cjiobo 

= 0x3bff | = 0x005a 


riapawieTpbi 3aronoBKa 
noflKa,qpa 





<DMr.37A 



1_ 



flnnHa naKeTa 



Tun naKeTa CJiyweSHoe cjiobo napaMeTpbl 3arOJ10BKa 

= 0x3bff I == 0x005a j noAKa^pa 



14MK 



OLUM6K3 MMK 



1 \-*-~\ 

oUiL 



i 1 1 1 i I i i i i I 

-4.l.lJ.J.J-LJ.J-^-l 



0Mr.37B 
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0© © ®© 



© © 



riaKeT 3aKpbiTH?i 
nnHMM nepeflann 

flaHHblX 



L 






I 50 MKC 

*U 


— >j 


naKeT 3aronoBKa 


j 50 MKC 


—X X 

20 


130 MKC 






«a,qpa 



nocneflHMM npawioti Xoct B036y>maeT 

Tpa<t>MK nornnecKUM Hyneiw c 

BblCOKMM MMneflaHCOM 



KnueHT B036y>KflaeT 
3anpoc Ha 
o6cjiy>KHBaHne 



Xoct OTBeMaeT noaneflOBaTenbHOCTbto 3anycKa 
jimhmi/1 nepeaa^w aaiHHbix nocpeacTBOM 
B036y^,qeHMR ypoBHewi jiorimecKOM 
eflMHMUbi, KJineHT CHMMaeT sanpoc 



Xoct BoaSy^aeT 

ypoBHeM 
jnornnecKoro Hyna v\ 
aKTMBupyeT Clk 
(TaKTOBbie 
nwinynbcbi) 



nepBbiM npaMOM 
Tpacf^MK 



©® 



© 



onr.38 

© 



© © 



naKeT aaKpbiTna 




jimhum nepeAaHM 




naHHbix 





49.99 mkc 



nocneflHMM npaMOM „ 

TpacjunK XocTB036y>K ( qaeT 

nornnecKUM Hynewi c 

BblCOKMM HMneflaHCOM 



Xoct HanwHaeT 
noBTopHbiM 3anycK 
nnHMM nepeaann 

flaHHblX 



70 mkc 

Xoct HanwHaeT 
noBTopHbiti aanyck 
jiwhmm nepefla^n 

flaHHblX 



30.01 



-50 MKC 



© 



naKeT 3aronoBKa 
Kajpa 



Xoct eo36y>KflaeT 

ypoBHewi 
nornnecKoro Hyrm n 
aKTHBupyeT Clk 



riepBbm npawioM 

Tpac{3MK 



0Mr.39 



1 



DATA 
STB 

CLK 



OH 
1 



o- 
1 • 



0 - 



4002 



1 



0 



0 



1 



4004 



4108 



<t>kir.40 

4102 

i 



4122 



BxoflHbie flaHHbie 



T 

4006 



4128 BbixoAHbie 
jl AaHHbie (1:0) 



Bxo^Hbie TaKTOBbie 
nwinyjibCbi 




y. — 

4100 



4120 



onr.41 
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XOCT 



4202 



KpucTann KOHTponnepa BHyrpn xotrra 
-4210 



K__ 

H_Stb 



H_ Enable 



H„H-C_DATA 



-4212 




421 4 - 
H_C-H_OATA^ 




term - comacoBam-ioM Harpy3Kn 



1- 

MDDlJDataO 
0- 



naKeT 3aKpbiTna 
nnHMM nepeflaMM 
flaHHbix 



nocneflHMM n pa mo ft Tpacpw< 
1- 

MDDI Stb 



4206 



MDDLStb+ 



XX 



MDDLStb- 
MDDi_DataO+ 

XX 

MDDLDataO- 



oi/ir.42 



KnueHT 



4204 



1-1 term <~-4218 



4230 




C_Stb 



Rterm >^4220 



16-m CTpoS-HMnynbC 



BpewieHHbie cooTHOLueHM^ nepexoaa jimhmm nepe^aMM 

AaHHblX B COCTOflHUie "cn^HKn" 



OHr.43a 





4232 

C._H-CJDA TA 

C_ Enable 

C_C-H_DATA 



^-4234 
4236 

V T i\P-H-C_Wake-up 



1 ^48 -om CTpo6-MMnyribC 

M 64-blL^j 




MDDi DataO 



MDDl Stb 




-tn 



nocneflHuii npaMOM TpacpWK 



XOCT BKJlhOHaeT 

ApawBepbi flaHHbix n 
CTpo6-WMnynbcoB 



ill 
~1LJ_ 

tcTpo5-A3HHbie- jjj 

□ uri ic-ici imc ^| 

CTpo6-MMnyribca 



nOBTOpHblM 3aryC - BblCOKkM 
' xoct Ha^nHaeT noBTopHbifi sanycK jihhmm nepeaami aaHHbix 
1 J BbicoKi-i m ypoBHeM MDDIDataO, KnueHT He B036y>KflaeT 
MDDIDataO. 



nOBTOpH bl U 

3anycK - hh3khii 



riaKeTaaronoBKa 
noflKaflpa 



xoct B036y>KqaeT 
ypoBHen jiorHHecKoro nepBbM npflMO/l TpaCpHK 
Hyna 



1 KnueHT- 3a nycK 



MHMLjunpyeMasq xoctom nocneflOBaTenbHOCTb 
npo6y>KfleHM^ 



OHr.43b 



KnueHT Ha^MHaeT 
n DBTopH y m sanycK 
.huh mm nepeflann 
xoct BKnHjnaeT flaHHbix, B036y>KflaeT 

J flpaMBepbl flaHHblX M BblCOKHM ypOBH€M 
nocnsflHLin npHMDi/i TpacpuiK / c-poe-nr/inynbcoB MDDI-DataO 



64 

CTpo5-MMnyjibca 



VIDDI DataO 



MDDl Stb 




lepBbifl npaMoH TpacpMK 



Mmmuupyeiviaq kiii/ishtom nocneflOBaTeribHOCTb 
npo6y»v^eHMJi 



0HT.43C 



Xoct OTBenaeT B036y>KfleHMeM 
ypOBHewi nomMecKOM efli/miiLibi, 3aieivi 
KnueHT npeKpamaeT B036y>KfleHi/ie 
MDDI_Data0 
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MDDLStb 



MDDLDataO 



MDDLDataX 
(X-1..7) 





t tHo 

k ^— > 


t tec 


tfcH 
4 ► 












\ 

i 


f ' 


/ 

\ 






< ttdd > 












\ 
I 


( X 




\ 
i 


/ 
\ 


ttddx 




ttdxdx i ^tdxs 




( *tsdx ^ 




< — > 








\ 

! 


(XX! 


/ 
\ 



1 

MDDLData MHK 
ot XocTa napawieTpoB 
0 



<t>nr.44 



BbipaBHi/iBaHne 
CTpo6a 



Bee 
Hynn 



MDDLData 
ot XocTa 



3au_|i/iTHbiti MHTepBan 2 nnn 
1 — PeBepcupoBaHne nepeflann 2 



3aLL^MTHblM 1/IHTepBaJl 1 MJ1H 

PeBepcupoBaHMe nepeaam/i 1 



^a^ep^Ka Ha ; 
BbiKntoneHne 
ApaMBepa 
xocrra 



0MT.45 



riOBTOpHOe BKJlKDHeHMe 

ApaMBepa 



3aflep>KKa Ha 

BKJIHDMeHMe 

ApatiBepa xocTa 



flnnHa naKeTa 
(cne,qyK)LUMii naKeT) 



onr.46 
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H_ Enable 



!Tx-Hi-Z 




MDDI_DataO+ 

XX 

MDDLDataO- i 



| BHeujHflfl 
3ai±jwTa ot VDD 
3CP 



T 



2^ 



i3aLi|MTa c 
'm Rx 




lTx-HI-2 



D_H-D_Data 



D_ Enable 




D_D-H_Data 



term - comacoBaHHOui Harpy3Kn 



onr.47 

flaKeT MHKancynflL|i/ii/i o6paTHOM huhmm nepe^aMn aaHHbix 



I4MK 

napaiuieTpoB 


Bee Hynn 1 


Peaepcnpo 


riaKe™ o6paTHbixziaHHbix 


PeBepcupoBaHne nepeaann 2 


Dee Hynn 2 


naKeT 


2 5aMTa 


8 SaPiTOB 


X 6aiiTOE 


(Packet_Length -x-y- 


y 6aMTOB 


8 6aMTOB 





BbixoflHbie AaHHbie xocTa, ] . 
Ha6nHDflaeMbie i-a Xocie 

0 ■ 



BbixoflHbie flaHHbie KnueHTa, ) — 
HabJiHDflaeMbie Ha KnueHTe _ 



0 - 



CocTaBHbie AaHHbie, | 
Ha6nKDflaewbie Ha XocTe 



26) 6awTOB 



3aflepx<Ka b 

OflHOM 

HanpaaneHiiM 



naKeTbi oSpaTHbix AaHHbix 



PeBepcupoBaHne nepeflann 2 



AaHHbie XocTa 



^aflepwKa HaflBofiHoe 
npoxo>KAeHMe 



BKJlKDHeHUe 

iKJineHTa 



flaHHbie KJineHTa 



AaHHbie XocTa 



3aaep>KKa Ha ABoiiHoe 
npcxojKfleHne 



flaHHbie KiiMeHTa 



flaHHbie xocTa 



onr.48 
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COCTOAHI/Ie aCUHXpOHHblX 
KaflpOB 



4904 



f acuHxpoHHbiey 
Kaflpbi 



/ 



4900 



cond 3 

' (i/i3 JiroSoro 

COCTOflHHfl) 



cond 6 



npH06peTaKDL14Me CHHXpOHM3aUlMK) 
COCTOflHI/m 



4906 



cond 4 



cond 3^ . 
cond 5^ 



o6Hapy>KeH 

f OAMH CMHXpO- 
HL13HpOBaHHblii 
K3AP 



cond 1 



COCTOflHMfl B 
CHHXpOHH3Me 



cond 
2 



HeT 

tMHXpOHM3ai_|HH 1 
|(CHM>KeHMe 
CKOpOCTM flO 

v Tuna 1) 



4902 cond 2 



cond 4 { 

(H3 nK)6oro 

COCTOflHMfl) 



cond 2 



DMHXpOHM3ai4MM I 



cond 1 
cond 1 



oflHa 
OLUn6Ka 

\DMHXpOHM3ai_\MM 



^CMHXpOHM3Me 

4908 
cond 2 



cond 1 



4912 



cond 2 



4910 



COnd 1 = naKeT 3aronoBKa noflKaflpa v\ l_|MK 6e3 olumSok Ha rpaHHLje Kaflpa, flnnHa Kaflpa > 0 

COnd 2 = HeT KOM6nHai4MM CMHxpoHM3ai4HM hjim I_1MK c 0Lun6KaMM Ha rpaHML^e Kaflpa 

COnd 3 = o6Hapy>KeHa KOM6nHai_|nsq ci/iHxpoHH3aL|i/ii/i, /^nnHa Ka^pa = 0 

COnd 4 = npMH^T naKeT 3aKpbiTna jimhum nepeflann flaHHbix 

COnd 5 = o6Hapy>KeHa KpM6nHaun?i CMHxpoHM3aj4Mn^flriMHa Kaflpa > 0 

COnd 6 = naKeT 3aronoBKa Ka,apa m UMK 6e3 olum6ok, flriMHa Kaapa > 0 



ct>nr.49 



XOCT 



1.5 



BxoflHbie flaHHbie 



BxoaHbieTaKTOBbie 
naH Hbie 



3>l 



flaHHbie flwcnnefl 



TaKT03bie uivinynbcbi 

06paTHOM FMH/IM 

nepe^HW aaHHUx 



Q 



D Q — r{>^AAA ! 



0.5 

HC 

( ycraHOBKa) 



<■ 

Pa3peujeHMe — 
nporpaMMwpyeMbiPi 
flennTenb 1-32 



/ — BblXOfl 



T 




MDDLDataO- 



2.5 



8.0 



1-5 

HC 



1.0 

HC 



MHMLlMaJ1H3kipOBaTb 

flenmenb o6paTHOM 
CKopocTM nepeflann 



0HT.5O 
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MDDLDATA 
Ha xocTe 



1 — 



0 — 



flepnofl M3Mepe Hi/151 



3aflep>KKa Ha flBOMHoe ' 
npoxojKfleHne 



MDDLSTB 
Ha xocTe 



1 — 



TaKTOBbie MMnyJIbCbl flaHHblX 1 - 

npqMOM ni/iHMi/i nepeflaqi/i 
flaHHbix BHyTpi/i xocra 



Mi/icno 3aflep>KKM 



0 — 



1 2 3 4 5 6 



<t>nr.5i 



flaKeTbi o6paTHOM jimhmm nepeflam/i flaHHbix 



CTapLunPi 6aPiT none PeBep 

HVJiew cupoBaHna 0x07, BepxHMii 6aiiT norm flnnHbi naKeTa, naKeTa 3anpoca 
nepeflann 1 oGpaTHOM hmhmm nepeflann aaHHbix h coctoahuh 



MDDLData 
ot Xocra 



MDDLStrobe 
ot Xocrra 



TaKTOBbie MMnyribCbi o6paTHOi7i jimhmm 
nepefla^M flaHHbix BHyTpn Xocra 




LRMMMMU 



nj 



0 I 0 



Ul 



06paTHbie .qaHHbie otcm mt bi b a kjtca b 

3TI/1 MOMeHTbl BpeMeHU 



OMr.52A 



flaKeTbi o6paTHofi jii/ihhh nepeflam/i flaHHbix 



none none PeBep- 

Bcex cwpoBaHkm 0x07, BepxHMM 6aMT norm ^JiMHbi naKeTa, flaKeia 3anpoca 
Hyjiefi nepeAann 1 o6paTHoPi jiuhum nepeaaHM flaHHbix v\ coctoahwa 



MDDLData 
Ha6ntoAaeMbie Ha Xocre q, 

MDDLStb 
ot Xocra 



TaKTOBbie nwinyribCbi o6paTHOi7i hmhum 
nepeflann flaHHbix BHyTpn XocTa 0- 




n_nn_n 



UlflflMUl 



ui 



06paTHue flaHHbie oTCHMTbiBaioTCfl b 

3TM MOMeHTbl BpeMGHM 



OMr.52B 
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fleni/rrenb o6paTHOM 
CKopocTM nepeflaMM 




CKopocTb nepeflann 6i/itob npnwow jimhmm nepeflann 
flaHHbix Ha napy ^am-ibix (M6mt/c) 

onr.53 
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54 10-^ j 

X0CT/KJlMeHT 

corjiacoBbiBaHDT pe>wiM/™n 

06CJiy>KMBaHM3 



l/l3MepeHne 
3a,aep>KKM Ha 

flBOMHOe 

npoxo>KfleHMe 




OHr.54A 
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5411 



xoct nocbinaeT: IHaKeT 
3aronoBKa noflKa/ipa 



I 



r 



5414 



xoct nocbinaeT: naKeTbi 
BMfleonoTOKa i/i/hjii/i 
ayflnonoTOKa 



naKeTbi 3anonHHTerm no Mepe 
Heo6xo,qMMOCTn 



nOflrOTOBI/ITb 

AaHHbie arm 
naKeTOB 



5416 



nocnaTb llaKeT KapTbi i_|BeTOB; nepecbinKi/i 
6nTOBbix 6jiokob; 3annBKM pacTpoBofi 
o6nacTn; i/i 3annBKn pacTpoBbiM y3opoM, 
Korfla Tpe6yeTcq 



I 



5418 



riepecnaTb naKeTbi 
KnaBnaTypbi m 
yKa3aTenbHoro ycrpoMCTBa 



I 



5420 



naKeTbi 3anpoca nepexo^a Ha ™n 
MHTepc(DeMca i/i noflTBep>KfleHne Tuna 
MHTepc|)eMca; i/i BbinormeHi/m nepexo,qa 
Ha Tun 



5422 



HET 




5424 



nocjiaTb naKeT 

3aKpblTMf1 J1MHMH 

nepeflaMM flaHHbix 



7~r~ 

^OKOHMaHne^ 



0Mr.54B 
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term - cornacoeaHHOM Harpy 3KM 



<t>Hr.55 



flaKeT KaniiSpOBKM nepeKOca npswioii jimhmm nepeflann ^am-ibix 



naKeTa 


Tun naKeTa 
= 83 


Hfl hClient 


napaivieTpOB 


Bee Hynn -J 


nocneflOBaTeribHOCTM flaHHbix 

Kaj1M6pOBK/l 


Bee Hynn 2 


2 6aMTa 


2 6ai?rra 


2 Sai/rra 


2 6awTa 


8 6awTOB 


flni/ma naKeTa - 22 6aiiTa 


8 6ai/iTOB 



nepeKOC 

3a,qepjKKa 



100 nc 



300 nc 



OMr.56 

600 nc 400 nc 



300 nc 



B cywiwie = 2.4 hc 



BxoflHbie AaHHbieO 



1,0 HCTunoBoel.O HCjMnoBoe 7.7 nc TunoBoe 2.4 hc TunoBoel .0 hc junoBoe 0.1 hc mmh tSU = 0.5 hc 

~" 1 .5 nS Maicc 2.0 HC Mai<c 10.0 HC MaKC 3,3 hc wiaKC 1.5 hc mskc 0,2 hc mskc tH = 0.1 hc 
KABEJlb 

g7o4 JXFF 7og _TXDRVR MDDI_DataO+ 1 XRCVR 



BxOflHUG TaKTOBbJe 

MMnynhCbi 



D Q 



RXXOR 



RXFF 




57C 



MCDLDataO- 
MDDLStb+ 



— > i\ MDDLStb- . 

5712 L— , — I 5710 i 




5732b 



AaHHbie 

' .0(1:0) 



3aflep?KKa1^ ^3aaep>KKa2^ - 

v 5732a 



5736 



^5724 



D Q^H 



D 



■5728 



-5730 



BblXOAHbie TaKTOBbie 

MMnyribCbi 



12 



5706 



5702 

onr.57 
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MDDLDataO 



MDDLStb 

(MfleanbHbiCi) 
CLOCK 

(MfleajIbHbIM) 

MDDLStb 

(paHHMPi) 

CLOCK 

(paHHUki) 

MDDLStb 

(n03flHHM) 

CLOCK 

(n03flHMM) 



1 - 

0 - • 

1 - 

0-- 

1 - 

0-- 

1 - 

0- 

1 - 

0 - 

1 - 

0 - 

1 - 

0- 



I 



1 



J 



I 



OMr.58 



flepeKOc 100nc 



300 nc 



600 nc 



400 nc 



300 nc 



B cyMMe= 2.4 hc 



1 .0 hc TnnoBoe1 .0 hc TunoBoe 7.7 nc T nnoBoe2.4 hc TunoBoel .0 nc TnnoBoeO-1 hc mmh tSU = 0.5 hc 

3aAep>KKa 1 g HC MgKC 2 .0 HC M3KC 10.0 HC mqkC 3.3 HC M3KC 1.5 HC M3KC 0.2 HC M3KC tH = 0.1 HC 



TXFF 



TXDRVR 



KABEJlb 
MDDLDataO- 



RXRCVR RXXOR 



Bxofl h bi e .qam-ibisO 

BxoflHbieTaKTOBbie 
MMnyribCbi 



5732b 



RXFFA 



3aflep?KKaT) — I SaAepxtKa 2^ — 1 — [d Q 




Bb,xo fl Hbie 
flaHHbie v v 1 - u ) 



•5728 



5730 

BbixoflHbie TaKTOBbie , ^ 
HMnvnbCbi ' <- 



BxoflHbie flaHHbiell 



Bb,xo fl Hb,e 
aaHHbie U\ > 



-5928 



-5930 



ct>Mr.59 
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MDDI DataO 



1 - 



MDDI_Stb 



1 -1 



(nAeajibHbiw) o - 
TaKTOBbie nMnynbCbi 1 - 

(WfleaJIbHbM) q 

3aflepH<aHHbiM 1 - 
MDDIJDataX 0 m 1 



n+1 



MDD1_DataX 1 " 

(paHHMM) Q _ 



MDDLDataX 
(no3AHi/i£i) 



1 - 



n+2 



n+3 



n+4 



rt+5 



n+6 

















- 1 


- I 




,3 ( 




n + 5 ( 


















X - 


X - 


I "* 

























<t>Mr.60A 



MDDLStb 

(P3HHMM) 0 _ 



TaKTOBbie nwinyribcbi 

(paHHMM) 0 - 



3aflep>KaHHbiM 1 ' 
MDDI DataX„ 



MDDLDataX 

(paHHUM) 

MDDl_DataX 

(MfleaJlbHbM) 



MDDI_Stb 

(n03flHW/l) 



o- n IC 



n+ 

1 



n+1 



LI 



n+ 
2 



n+2 



[ 



n+1 



n+3 



n+2 



4 



n+ 
5 



n+4 



n+5 



n+3 



n+4 



n+ 

6 



n+6 



n+5 



n+6 



0Hf.6OB 



1 " 



TaKTOBbie MMnynbCbi 

(noaflHUM) p _ 



3aflep>KaHHbiM 
MDDI DataX 



1 — 



1 



MDDLDataX 
(nfleajibHbiii) q 

MDDLDataX 1 

(n03flHHM) q__ 



"1 
















/ 






I 






















/ 


I 


/ 




\ 














«« I 


- I I 


-I I 


- 1 I 


-I « 




«I I 
















n 

1 


n+1 | 


! •« ) 

L / 


n+3 


n+4 


n+5 


n+6 
















I ■ 


I ~ 








[ n + 4 





















onr.6oc 



CTpaHwqa: 148 



RU 2 337 497 C2 



XOCT 

CoeflHHi/iTenb xocra 
MDDLPwr 



MDDLStb+ 



MDDLStb- 



MDDLDataO+ 



MDDIJDataO- 



MDDIJDataln 



MDDIJDatal- 



jypnyc 



CoeflUHMTenb fli/icrmefl 

1 -| KpacHbiw 



flwcnjieM 

MDDLPwr 



MDDI DataOn- 



\7 




Kopnyc 



onr.61 



npiiMep flaHHbix Ti/ina-l 

MA hClient = OxOQOO qMK napaiueTpoB = Oxad c 



MDDI DataO 



CTapLUMti 
6aiiT 



njui 



2 6ai?iTa 



Bee Hyjin 1 
= 0x00 



nocjieflOBaTen bHOCTb 
flaHHbix Kann6poEnn 



Bee Hyjin 9 
1 - 0x00^ 



flnnHa naKe _ a 
(cneayioujMH naKeT) 



^tjuitutjijuij 



8 SaiiTOB ! 64 6airra } 86aMTOB' 2 5 a ^ Ta 



Hfl hClient OxOOOO 



MDDI_DataO 



dap in mm 
6av\T 



\jy\K napaMeTpOB 



= Oxadc 



nnn 



2 6awTa 



MDDLStb 1 ' 
( npOTHBononowHaq q _ 
cpa3a) 



-Jin^jmruin ^niloniiofli 



it- 

SairroB 



flnuHa naKeia 

(cjiGflyoLquM naKeT) 



64 6a£rra J 8 6awTOB 



6ai?rra 



t 



t 



MDDI_S1b BefleT ce5a, KaK eonn 6bi oh 6 bin co bcbmh H/neBbiM/i 
flaHHbiMM b Tenem/ie E,aHHbix itannSpoBKM, Bcerfla 3flecb nepexoa 
MDDI_Stb, TaK K3K none Bcex Hynefi npeALuecTByeT 
riocneflOBaTeribHQc™ .aam-ibix Kajin6poBKH 

OHr.62A 



Ecjih CMB cjieflyhDi^neM ^riMHbi raKera paBeH 
efliiHuqe, Torfla MDDI_S1b nspeKJiKmaeTCfi 
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flpuMep flaHHbix Tuna-ll 



MDDI Datal 



MDDI DataO 



MDDI.Stb 1 
(oflHa cpa3a) 



MDDI Datal 



MDDI DataO 



MDDI Stb 1 



( npoTWBonono>KH33 n 



Mfl hClient= 0x0000 



n o cn eflo Barer b h ocTb 
I_IMK napaivieTpoB Bee Hynul , fl aHHbixKann6poBKi/i Bee Hynw2 , 
= OxacOd i = 0x00 i i = 0x00 > 



n 



1 

1 
1 
r 


n 


MJiaflLLIHI/l 1 CTapUJMM 

SatiT | 6aMT 

i 


2 6awTa 


1 



flnnHa naKeTa 
(cneAyHDLUMM naKeT) 



(cneflyroL^HM naKeT) 



8 6aMTOB ' 128 6awTOB ] 8 6awTOB| 2 6aMTa 



Hfl hClient = 0x0000 



1 - 



0- 



1 - 



0- 



M Sr MM ISS 1 "" 1 " ! 2 6a*Ta ! 8ea*TOBi 128 6a*TOB ! 8 6a Arc 



l_(MK napaivieTpoB 
= OxacOd 



Jl 



n 



2 6awTa 



Bee Hynw-j llocneflOBaTenbHocTb Bee Hynn2 
= 0x00 ^flaHHbix KannSpoBKM = 0x00 



8 SaPiTOB 



flnnHa naKeTa 
(cne/iyroLqufi naKeT) 



flriMHa naKeTa 
(cneflytoLi^MM naKeT) 



128 6aMTOB j 8 6ai?iTOB! 2 6aiiTa 



MDDI_Stb BefleT ce6a, ksk ecnn 6bi oh 6bin co Bcewin 
HyneBbiMM flamnbiMM b TeneHne flaHHbix KannSpoBKM, 
Bcerfla 3Aecb nepexofl MDDI_Stb, TaK kbk none Bcex 
HyneM npefliuecTByeT nooneaoBaTenbHOCTM flaHHbix 
Kann6poBKM 



Ec/im CMB cjieflytoujePi flnnHbi naKeTa Ha 
MDDI_DataO paBeH eflUHime, TorAa 
MDDLStb nepeKJiioMaeTCjq 



OMT.62B 
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6300 

/ 



npwo6peTaK)mne ci/iHxpoHH3ai4i/iK) 
4g0g C0CT0qm/m 




COnd 61 = naKeT 3aronoBKa noflKaapa v\ L|MK De3 owh5ok Ha rpaHML4e Kaflpa 

COnd 62 = HeT KOM6nHauwM CMHxpoHM3auMM mum UMK c OLUn6KaMM Ha rpaHuue Ka^pa 

COnd 63 = npiiHjrr naKeT 3aKpbrn/m jimhmm nepeflann flaHHbix 

COnd 64 = o6Hapy>KeHa KOM6nHai_mFi cnHxpoHM.3ai_|yiM 

COnd 65 = HenpaBunbHoe cnyxeSHoe cjiobo 

4>i/ir.63 
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nepe fl HMM/3a fl HM« flan*™"" o6paTHo* 

ckodoctm nepe,aa4M = 4 



3 aAHHM/nepeflHMM flejinxe/ib oSpaiHoP. 

CKopocxM nepeflaMM = 4 



fleniirrejib oSpaTHOM 
nepe fl HHM/3a fl Hnn CKOpoCTM nepeaami = 2 



3 aflHMM/nepe fl H M M fle™Tenb oSpaiHOM 

CKOpocTM nepeflann = 2 



nepeflHi^/saflHi™ fl^nnTe/ib o6pa T HOM 

CKOpOCTI/1 = -( 



3aflHMiJi/nepeflHHM 



fleni/rrenb o6paTHOi/i 

CKOpOCTU - -J 



HeKOTOpoe koj"ihm6Ctbo i_|hkj-iob 
TaKTOBbix MMnyribCOB c 
nocneAHero 61/ua 3ami/iTHoro 
MHTepBana 1 




onr.64 



OSHapy>KMTb oujuSKy 



OTBeTMTb Ha KO£ 

olumSkh 
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c 

06Hapy>KMTenb 
oluh6km 



6602 



6600 



6604 



TeHepaTop KOfla 
oujm6km 



r 



6606 



Bjiok cpaBHeHun 
3Ha^eHHM I4MK 



6608 



TeHepaTop 
AononHeHnq KOfla 



6610 



CeneKTop KOfla 
oujmSkm 



flAHHblE/KAflPbl^. 



6612 



YCTPOMCTBO 

nepe3ani/icn L4MK 
KOfla oluh6km 



.OAHHblE/KAflPbl 



OMr.66 
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^670 2 





06Hapy>KMTerib 






oluh6ki/i 






r ^6704 


Bbi6paTb koa olum6km 


\ 


f ^6706 




ripoBepnTb TeKyu^ee 






3HaMeHne 14HK 





^6712 

TeHepupoaTb flonojiHem/ie 
KOfla olum6km 



n ^6714 

Bbi6paTb flonoriHeHne b 
KanecTBe TpeSyewioro 
KOfla 



^6716 

nepe3anncaTb l_lMK 

Bbl6paHHblM KOflOM 

olumSkm 



OMr.67A 




Bbi6paTb KOfl olum6km b 
KanecTBe Tpe6yeMoro 
KOfla 



CTpaHwqa: 154 



RU 2 337 497 C2 

^-6722 



KoHTponnpoBaTb UMK b 

OTHOlijeHMH KOflOB OUJH60K 



r 



S724 



H3BJieMb KOfl 

olum6km 




6728 



TeHepupoBaTb koa 

oujh6km 1/13 
AonojiHeHna 



HET 



6730 



06Hapy>KMTb 
oiun6Ky 1/13 KOfla 



© ®© 



MDDLDataO 



naKeT 3aKpbiTna 
jiMHUM nepeAa^M 

flaHHblX 



nocneAHUM npnMOM TpacfenK 

MDDLStb 



CocTO^Hne 
"cn^HKM" 



©© 



J XOCT BKflfOHaeT 

SflpaHBepbi flaHHbix m 




OHr.67B 

150 
^ MMnyribCOB 



© © 



64 MMnyribca Stb 



xoct HaniiHaeT noBTopHbin 3anycKnkiHnn nepeflann 
aaHHbix nocpe^icTBOM MDDI_DataO b TeneHne 150 
HMnynbcoB Stb, Knueirr He B035y?KflaeT MDDI_DataO 



50 MMnVJlbCOB 

( , ^ 



naKeT 3aroj~ioBKa 
noflKaflpa 



ct>Mr.68A 



xoct B03by>KaaeT 
ypoBHeM nonmecKoro, 
Hynn 



nepBbiw npflMow TpacpiiK 



KnueHT HaMMHaeT noBTopHbiPi 3anycK 
jiuhmm nepeAa^n jaHHbix, 
BO36y^0,aeT BbicoKWM ypoBHeM 

MDDLDataO 



Xoct oTBe^aeT eo36y>KfleHMeM ypoBHewi 
jiornnecKOM eflMHuqbi, sarewi KnueHT 
npeKpaLMaeTB036y>KaeHMe MDDl_ DataO 



MDDLDataO 

nocneflHUM npflMow TpacpwK 

MDDLStb 




nepBbifi np^MOMTpacpnK 



64 HMnynb-ca Stb ^ -jqq hc 



xoct B036y^flaeT 



MDDI DataO 



<t>l/H~.68B 

Xoct HannHaeT noBTopHbifi 3anycK 
nnHMii nepeAaHMflaHHbix, 

B036y>KAaeT BbicoKWM ypoBHeM MUUI UataU 



naKeT 3aKpbrrnfl 
Jin huh nepeflann 
AaHHbix 



nocneflHUM ripqiuoft Tpa<$HK 

MDDLStb 




± 



69 

MMfiynbcoB 



©© fln © o 



80 

nivinyjibCOB 



: KnueHT npeKpan^aeT 
B036y>KfleHMe 



64 MMnyribca Stb 



xoct Bd35y>KAaeT 




naKeT 3aronoBKa 
noflKaflpa 



nepBbiw np^MOM TpacpMK 



onr.68C 
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flaKeT 3anpoca cbomctb BflY 



naKeTa 


Ti/in naKeTa = 
128 


m hClient 


Koa Bny 
HKYM 


MI/IK 


2 6awTa 


2 6aMTa 


2 6awTa 


2 6airra 


2 6aMTa 



onr.69 



flaKeT OTBeTa cbomctb BflY 



flni/ma 
naKeTa 


Tun naKeTa 
= 129 


Mfl cCiient 


BepcuR 
HKYM 


nopqflKOBbM 
Howiep OTBeTa 


KonnnecTBO 
cbomctb b cnncne 


CnwcoK OTBeTa cbomctb 

Bny 




2 6atiTa 


2 6aMTa 


2 SaiiTa 


2 6awTa 


2 6ai7rra 


2 6awTa 


(Packet_Length - 125aw-roB) 


2 6aMTa 



0MT.7O 

OneivieHT cni/icio OTBeTa cbowctb BflY 



koa Bny 


Koa pe3ynbTaTa 


MaKCMManbHoe 


TeKyu^ee 


HKYM 


3HaMeHne 


3HaMeHne 


2 6awTa 


2 6aMTa 


4 6atfrra 


4 6a£rra 



<DMr.71 



flaKeT ycTaHOBKn cbomctb BflY 



naKeTa 


Tun naKeTa 

= 130 


Mfl hCJient 


Koa Bny 

HKYM 


KonnnecTBO 
SHaneHnPi 3 cnncKe 


CnncoK 3Ha«HeHnw ynpaBneHwa 





2 6airra 2 6aPrra 2 Savrra 2 5airra 2 6atiTa 

OMr.72 

flaKeT 3anpoca AeficTBi/rrenbHbix napaivieTpoB 





flni/ma 
naKeTa 


Tun naKeTa = 
131 


Mfl hClient 


koa Bny 

HKYM 


MMK 




2 6ai/rra 


2 6awTa 


2 6ai/rra 

OMr.73 


2 Sai/rra 


2 6aMTa 


flaKeT OTBeTa flewcTBMTenbHbix napaivieTpoB 









/4nnHa 
naKeTa 


Tun naKeTa 
= 132 


MA cCiient 


Kofl Bny 
HKYM 


Koa 
OTBeTa 


riOp^AKOBblM 

HOMep OTBeTa 


ICnncoi< OTBeTa napaivieTpoB 

KontmecTBO Rny 
3HaMeHMi?i b cnncKej 


L|HK 



2 6awTa 2 SafiTa 2 6a£rra 2 6afiTa 



2 6aurra 



2 SawTa 



2 6awTa (Packe1_Length - 1 4 SatiTOB) 2 6a£rra 



<PMF.74 

flaKeT B03MO>KHOCTeii MaciuTa6MpyeMoro BnaeonoTOKa 



flnwHa 
naKeTa 


Tun naKeTa 
= 143 


Mfl cCiient 


MaKcuwianbHoe 

KOJlMHeCTBO 
flOTOKOB 


MaKCMMaJlbHbM 
pa3Mep MCT04HMKa 

no ocm X 


MaRCMManbHbM 

pa3Mep HCTOHHHK3 

no ocm y 




2 6awTa 


2 6awTa 2 6awTa 2 6awTa 2 6awTa 


2 6aiiTa 




BO3M0>KH0CTH 

cpopn/iaTa RGB 


BO3MO>KH0CTM 
MOHOXpOMHOrO 
cpopr/iaTa 


Pe3epBnpoBaHHoe 
1 


B03MO>KHOCTH 

cpopwiaTa Y Cr 

Cb 


BMTbl 

B03M0?KHOCTeM 


PeaepBupoBaHHoe 
2 


U,\AK 



2 6awTa 1 Safin 1 6awT 2 SauTa 

our.75 



1 6aMT 



1 6aMT 



2 6am-a 



CTpaHwqa: 156 
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flaKeT ycTaHOBKn MacLUTa6wpyeMoro BMfleonoTOKa 



flnima 
1 naKeTa 


Tun naKeTa 
= 136 


Mfl hCIient 


Mfl noTOKa 


flecKpuinTop 
cpopiwaTa 

BMfleOflaHHblX 


ATpn6yrbi 
flaHHbix nuKcenoB 


2 SaMTa 


2 6awTa 


2 5awTa 


2 5awTa 


2 SafiTa 


2 6aMTa 



JleBbiCi KpaM no 

OCM X 


BepxnMi/i KpaPi no 
ocu Y 


npaBbiw KpaPi 
no ocu X 


HmjkhmPi Kpati 
no ocw Y 


Paawiep 

H3o6pa>KeHHfl no 

OCM X 


Pa3Mep 

,n3o6pa>KeHHfl no 
ben Y 




2 6a£rra 


2 6aMTa 


2 6afiTa 


2 6awTa 


2 6aMTa 


2 6a£rra 


2 6aMTa 



4>Mr.76 

flaKeT noflTBep>KfleHMa MacLUTa6npyeivioro Bi/ifleonoTOKa 



naKeTa 


Tun naKeTa 
= 137 


Mfl cCiient 


Hfl noTOKa 


Kofl 

noflTBep>KAeHM?i 





2 Sai/rra 



2 6aCrra 



2 6aurra 2 6ai/rra 2 6ai/rra 2 Qawra 

onr.77 



flaKeT MacujTa6npyeMoro BMAeonoTOKa 



Ann Ha 
naKeTa 


Tun naKeTa 
= 18 


Hfl hCIient 


Mfl noTOKa 


ATpn6yTbi 

flSHHblX 

,nnKcenoB 


Hucno 
nuKcenoB 


MUK 

napawieTDOB 


flaHHbie ni/KcenoB 


L(MK flaHHbix 
nuKcenoB 


2 6aiiTa 


2 6awTa 


2 eaiiTa 


2 6afiTa 


2 6awTa 


2 6aiiTa 


2 6av\ra 


flnnHa naKeTa - 12 Ssmtob 


2 SatiTa 



flaKeT 3anpoca aa/jam-ioro cocTOflHi/m 



flnnHa 
naKeTa 


Ti/in naKeTa 
= 138 


Mfl hCIient 


Mfl naKeTa 

COCTOqHMq 


I4MK 



onr.79 

flaKeT cnncKa OTBeTa AewcTBMTejibHbix coctoahmm 



naKeTa 


Tun naKeTa 
= 139 


Mfl cCiient 


KonnHecTBO 
3HaneHHki b 
cnncKe 


CnncoK OTBeTa AeiicTBHTenbHbix 

napaiweTpoB 





2 6aiiTa 2 6aiiTa 2 SaiiTa 2 SaiiTa fjn\nna naKeTa - 8 6aMTOB 2 6a ^ Ta 

<PHr.80 

flaKeT napawieTpOB 3aflep>KKM Ha o6pa5oTKy naKeTa 



flnnHa 
naKeTa 


Tun naKeTa 
= 140 


Hfl cCiient 


KOTIMHeCTBO 

ajieiweHTOB cnncKa 


CnncoK napaMeTpoB 3aflep>KKH 


l_|MK 



0Mr.81A 

SneMeHT cni/ici<a napaiwetpoB 3aaep>KKM 



Tun naKeTa arm 
3ape>KKM 


3aflep>KKa 
nuKcena 


3aflep>KKa nuKcena 
no rop1130H.Ta.nn 


3a,qep>KKa nuKcena 
no BepTMKann 


cDnKcupoBaHHajq 
3aflep>KKa 



2 SaMTa 



1 6aMT 



1 6aCiT 

0Mr.81B 



1 6awT 



1 6aMT 
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flaKeT B03Mo>KH0GTfiM nepGOHajibHoro fluorines 



naKeTa 


Tun naKeTa 
= 141 


Hfl cCiient 


Cxewa pacno.no- 
>KeHM3 cy6nnK- 
canoB 


(Popwia 
nwKcenoB 


nojie3peHna no 

ropM30HTa/lM 


none 3peHMfl no 

BepTUKcJIH 


nepece4eHMe 
apMTejibHbix ocefi 


2 6afrra 


2 6auiTa 


2 oafrra 


1 6atft 


1 6aflT 


1 6aiiT 


1 6afiT 


1 6aiiT 



ilepeKpbiTue neBoro/ 

npaBoro 
i/i3oSpa)KeHMfl 


CKBO3H0ii 

npocMcrrp 


MaKcuiwarihHaa 

fipKOCTb 


unTMHecKkie 

B03MO>KHOCTM 


MMHHManbHoe 
PM3 


iviaKcwManbHoe 
PM3 


CnwcoK Tone* KpneiiaHbi norm (25 
2-6awT0Bbix 3HaHeHMki) 


L|HK | 


1 6aiiT 


1 6aPiT 


1 6aMT 


2 6aCiTa 


1 6afiT 


1 6aMT 


50 6ai?iTOB 


2 6awTa 



A 



B 



ct>Mr.82 

C 



D 



E 

O 



1 a-o-o-o- 

i i i i i 

2 6-6-<i>--6--6 

1 I I I I 

3 6-6---6--6--6 

i i i i t 

i i i i § 

4 6-6---6--6--0 



5 a-o-o-o-- 

cpMr.83 



-O 



flaKeT OTMeTa 06 oi_un6Kax KnweHTa 



naKeTa 


Tun naKeTa 
= 142 


Mfl cCiient 


KoriMHecTBO 
aneMeHTOB cnncKc 


CnMCOK KOflOB OLUI/16OK 


L|MK 


2 6aMTa 


2 5aPiTa 


2 6a«Ta 


2 6awTa 


fljiMHa naKeTa - 8 6a£iTOB 


2 6aMTa 



cDMr.84A 
SjiewieHT cni/iCKa OTneTa 06 otun6Kax 



Kofl olum6kh 


noAKOA 


Ancnnea 


ollih6km 


2 6ai/rra 


2 5aMTa 



0Mr.84B 



flaKeT MAeHTMC^MKauMki KJineHTa 



flnnHa 
naKeTa 


Tun naKeTa 
= 144 


HA cCiient 


He,qejisq 
M3roTOBneMH?i 


rofl 

M3rOT0BJieHM^ 


flnnHa Ha3BaHns 

MOrOTODHTCrm 


flnnHa Ha3BaHM?J 
npoflyKTa 


flnnHa cepuPiHoro 
Hoiviepa 


2 Savrra 


2 6am-a 


2 6aMTa 


1 6av\T 


1 6aiiT 


2 6aCrra 


2 SawTa 


2 6aMTa 



Ctpoks Ha3BaHH5i wsroTOBHTerm 


CTpoKa Ha3BaHnn npoflyKTa 


CTpoKa cepwMHoro HOMepa 




flni/ma Ha3Bam/m i/i3roTOBi/rrerm flnnHa Ha3BaHna n3roTOBHTen?i flnnHa Ha3BaHna i/i3roTOBHTerm 
b 6awTax b 6aMTax b 6a0\rax 


2 *6aPiTa 




<t>i/ir.85 
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flaKeT bo3mo>khoctgm anbTepHaTi/iBHoro flucnneq 



fl/ii/ma 
naKeTa 


Tun naKeTa 
= 145 


cClient 


KonnMecTBO 
anbTepHaTMBHbix 
flwcnneeB 


! 

Pe3epBnpoBaHHoe 

^ I 


LLInpnHa 
pacTpoBaro 
M3o6pa>KeHMa 


BbicoTa 
pacTpoBoro 
n3o6pa>KeHiiPi 


LLInpnHa 
oma Awcnnea 


Bbicora 
oKHa fliicn^eq 


2 6aMTa 


2 eafira 


2 5ai/rra 


1 6afrr 


1 6afrr 


2 6a£rra 


2 SafiTa 


2 SaPiTa 


2 GartTa 



Pa3pqflHOCTb 
KapTbl L^BeTOB 

cpcpiviara RGB 


BOSMCDKHOCTb 

cpopMaTa RGB 


B03MOKH0CTM 
MOHOXpOMHOR) 

cpopiviaTa 


Pe3epBnpoBaHHoe 
2 


B03MO>KHOCTM 

cpopiviaTa Y Cb Cr 


B03M0WH0CTI/I CBOMCTB 


Pe3epBnpoBaHHoe 

3 




2 SaiiTa 


2 6awTa 


1 6ain 


1 6afiT; 


2 5aPiTa 


1 SaCiT 


1 6a£rr 


2 SaPrra 



flaKeT flOdyna k pen/iCTpaM 



d>nr.86 



flnnHa 

naKeTa 



Tun naneTa 
= 146 



Hfl bCNent 



cDnarw CHMTbiBa- 

HM5l/3anMCM 



Aflpec 
perncTpa 



L4I/1K 
napaMeTpoB 



CnncoK .qaHHbix perwcTpoB 



uy\K 



2 6aMTa 



2 6a£iTa 



2 6awTa 

BuTbi oSHOBneHna M3o6pa>KeHHfl flucnnefl paBHbi »q-|ii 



2 GaMTa 4 5airra 2 6aw T a flnuiHa naKera - USa^TOB 2 6a*Ta 

ci)Mr.87 



flaHHbie nuKcenoB 
OT MMMfl 



MeH^KDTCFi MecTaMM, Korfla 
npuHMMaeTca nonHbiM Kaflp 




Bycfciep A Kaapa 




Byopep B Ka,qpa 



d>nr.88A 

BMTbi o6H0BneHMa H3o6pa>KeHi/ifl flucnnea paBHbi "00" 



BycjDep A Kaflpa 



flaHHbie nuKcenoB J 

ot Ljl/IMfl 1 



Bycfcep B Kaflpa 



OMr.88B 

BuiTbi o6HOBneHM5i H3o6pa>xeHHfl fliicnnea paBHbi ""J 1 " 



flaHHbie nuKcenoB 
OT L4MMZ] 




Bycfjep A Ka,qpa 



Eycfcep B Kaflpa 



AaHHbie nuKcenoB 
3anncbiBaKDTCfl b oGa dydpeps 



0>W~.88C 



MeH?iK)Tca MecTaMM nocne Hanana HOBoro 
MeflnaKaflpa, n o6HOBnem/ie M3o6pa>KeHMfl Rwcnnen 
HannHaeTcq c neBoro BepxHero yrna 



OTo6pa>Kaewioe 
M3o6paxeHMe 




06HOBJieHne H3o6pa>KeHHfl n oSHOBneHne 
n3o6pa>KeHMa flucnnea 1/13 oflHoro h Toro 
6ycj)epa KaApa 



OTo6pa>Kaei\/ioe 
M3o6pa>KeHMe 



MeH^fOTca MecTaMM nocne Hanana HOBoro 
>w iviefliiaKaApa, n oSHOBneHne M3o6pa>KeHLia flncnnea 
Ha^MHaeTca cneBoro BepxHero yrna 



OTo6pa>KaeMoe 
M3o6paxeHiie 
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flBa Sycbepa, oGHOBneHne M3o6pa>KeHM5i Ancnneq SbiCTpee, 
new nepecbin«a M3o6pa>KeHii?i 



nepecbiriKa M3o6pa>KeHMH 



Kaflp 1, 6ycpepA 


Ka,qp 2, Oycpep B 


k3ap3, BycpepA 


Kaflp4, SycpepB 


Kaflp5, 6ycpepA 


«aflp6, oycpep B 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 



OSHOBneHne iisoOpaweHHfl flucnnea 



Kaflp 0, 6y<$iep B 


KaapO, 6y<tiepB 


KaAP 1 , Sycpep A 


Kaflp 2, 6y<$ep B 


Ka,ap 2, SycjjepB 


K3AP3, 6yepepA 


ksap 4, Qytfcep B 


KaAP 4, oycpep B 


Kaflp 5, Sycpep A 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 50% 80% 


20% 40% 60% 80% 



flBa Sycpepa, o5HOBJiei-ine n3o6pa>KeHM?i fluorines 3Ham/rrenbHO 6bicrpee, 
H6M nepecbiriKa M3o6pa>KeHMa 



nepecbiriKa M3o6pa>KeHMW 



KaApl, 6ycpepA 


KaAP 2, 6y$epB 


Kaap 3, oycpep A 


Ka,qp 4, oycpepB 


Kaflp 5,6ycpepA 


KaAP 6, 6y#ep B 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 



06HOBneHne M3o6pa>i<eHHfi Ancnne?i 



20406080 

% % % % 


K5flp Q.6ycpep=B 

20 40 60 8C 

% % % % 


20 40 60 8C 

% % % % 


Kaflp 1 6yi(jep=A 

20 40 60 8C 

% % % % 


ioap 1 . Cycpep=A 

20 40 60 8C 

% % % °A 


lamp 2, 6ycpep=B 

20 40 60 8C 

% % % % 


KaAP 2, fy#ep=B 

20 40 60 8C 

% % % % 


ISWP 2, Eycpep=B 

20 40 60 8C 

% % % % 


Kaflp 3. 6y<psp=A 

20406080 

% % % % 


KaAp 3; 6ycpep=A 

20 40 60 8C 

% % % % 


Ka fl p £ , Bytpep.B 

20 40 60 8C 

% % % % 


Kaflp 4, &ycpep=B 

20 40 60 8C 

% % % % 


Kaflp4. 6yc(>ep=B 

20 40 60 80 

% % % % 


kaflp5 5yc£ep=A 

20 40 60 8C 

% % % % 


KaAp 5. 6ytpep=A 

20 40 60 8C 

% % % % 



cMI~.89 

flBa 6ycpepa, o6HOBneHne i/i3o6pa>KeHi/i£i flucnneq MeflneHHee, 
Mewi nepecbiriKa M3o6pajKeHwa 



nepecbima M3o6pa)KeHMfl 



k^IP 1, Oycpep A 


Kaflp 2, 6ycpep B 


Kaap 3, Oycpep A 


Kaflp 4 oycpep B 


Kaap 5, Oycpep A 


K^WP 6, 6ycpep B 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40*/i 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 



OSHOBneHne M3o6pa>KeHHH flucnnea 





Kaap 0, Oycpep B 


KaApu 1 m3 i oycpep A 




Kaflp 3, Oycpep A 




KaApbi 4 h 6, Oycpep B 


20% 


43% 60% 80% 


20% 40% 50% 80% 


20% 


40% 60% 80% 


20% 


40% 60% 80% 



0MT.9O 

flBa 6ycpepa, o6HOBne-ine M3o6pa>KeHM5i flucnjien 3HaHiiTenbH0 6ucTpee, 
mgm nepecbiriKa n3o5pa>KeHnq, Manoe BMAeoomo 



nepecbiriKa M3o6pa>KeHMH 



Kaapl, Oycpep A 
20% 40% 60% 80% 


KaflP 2, Oycpep B 
20% 40% 60% 80% 


i:a flP 3, oycpep A 
20% 40% 60% 80% 


Kafl p 4, 6 y(p ep B 
20% 40% 60% 80% 


KaAP 5, Oycpep A 
20% 40% 60% 80% 


KaAP 6, Oycpep B 
20% 40% 60% 80% 


OoHOBJieHne n3o6paxeHHfl flucnnea 



% % % % 



KaAP 0, 6yt|>ep=B KaflpQ.Sytt: 

20 40 60 8C 20 40 60 80j20 4 

% % % %% %< 



204060 

% % % 



%% 



60 

% % %!% % % °x 



2 6yt()ep=B 

8Cj2040o0 8C|2040608d2040603d20 40608Cl20 4060 80(20 40 

% % % % 



406 

% % % ' 



:aflp 3, 6ycpep=A 

04060 

% % % 



Sytfep-/ 

6080204060 

% % %!% % % 



80)2040 



% % 



6/*ep=E 

608C2O4 

% % % °y 



5 6y(j)ep: 

2040608CI20 

% % % % 



:SAP 5 jiytep-A 

40 608C 

% % % % 



b - Sycbep 



flepecbinKa M3o6pa>KeHnyi 



onr.91 

Tpn Sycbepa, oSHOBneHne n3o5pa>KeHi/m AHcnrea 3HamiTenbH0 6biCTpee, 
Mewi nepecbiriKa M3o6pa>KeHi/m, BMfleoKHO nKo6oro pa3Mepa 



Kaflpl, Oycpep A 


Kaflp 2, Oycpep B 


Kaap 3, Oycpep C 


Kaap 4, 6ycpep A 


Kaflp 5, oycpep B 


Kaflp 6, Oycpep C 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20%40%60 5 /o80% 


20% 40% 60% 80% 



06HOBneHwe i/i3o6pa>KeHuq Ai/icnneq 



«w 0, b=C 
20 40 60 80 

% % % % 


Ka *p 0, b=C 
20406080 

% % % % 


tsaflpO, b=C 

20 40 60 80 

% % % % 


20 40 60 8C 

% % % % 


Kaflp1,b=A 

20 40 60 8C 

% % % % 


-AP 2,b=B 
20 40 60 8C 

% % % % 


imp 2, b=B 
20406080 

% % % % 


Kaap 2, b=B 
204060 80 

% % % % 


k*ap 3, b=C 
204050 80 

% % % % 


*w 3, b=C 
20 40 60 8C 

% % % % 


Ka^p 4 t b=:A 

20406080 

% % % % 


raflP 4, b=A 
20 40 60 8G 

% % % % 


i<3ap 4 ( b=A 
20406080 

% % % % 


caap 5, b=B 
20 40 60 8C 

% % % % 


raw 5, b=B 
204060 80 

% % % % 



b - bycpep 



nepecbiriKa M3o6pa>KeHnq 



OMr.92 

Tpn 6yct>epa, o6HOBneHwe w3o6pa>KeHM^ Ancnne?i MeflneHHee, 
MeM nepecbiriKa M3o5pa>KeHwa 



KaAP 1, Sycpep A 


Kaflp2, 6ycpepB 


Kaflp3, Oycpep C 


Kaflp4, 5y0epA 


Kaap 5, Oycpep B 


KaAp 6, 6ycpep C 


K3flp7 


20% 40% 60% 80% 


20%40%SO%80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


2tf/o40%6Q%80% 


20% 40% 60% 80% 


20% 



O6H0BneHne n3o6pa>KeHM?i Ai/icnnes 





Kaflp 0, 6ycpep C 


KaApbi 1 m 4, Oycpep A >CX 




KaAp 3, Oycpep C 




Kaapbi 4 m7, Oycpep A 


20% 


40% 60% 80% 


20% 40% 60% 80>9< 


20% 


40% 60% 80% 


20% 


40% 60% 



OMT.93 
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OflMH Sycpep, o6HOBnem/ie M3o6pa>KeHwsi fl,v\cr\nen 6biCTpee, 
•neivi nepecbuiKa H3o6pa>KeHi/m 



flepecbiriKa i/i3o6pa>KeHMa 



Kaflp 1 


Kaflp 2 


Ka^qp 3 


Kaflp 4 


Kaflp 5 


Kaflp 6 


20% 40% 60% 80% 


20% 40% 60% 80% 


2G%40%60%80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 



06HOBneHne M3o6pa>KeHM?i flucnnea 



Kaap 0 



Kaap 1 



20% 40% 60% 80% 20% 40% 60% 80% 



K3flp2 
20% 40% 60% ? 



KaAP 3^2 
4.40% 6 



■'«, 80% 20% 40% 60% 80% 20% 



Kaqp 3 
)% 40% 60% 80% 



Kaqp 4 



KaAP 5 m 4 



20% 40% 60% 80% 20% 40% 60% 80% 20% 40% 60% 80% 



KaAP 5 



KaAP 6 

20% 40% 60% 80% 



flepecbiriKa M3o6pa>KeHii?i 



OflMH 6ycpep, oSHOBneHne i/i3o6pa>K©HuiFi flucnnea 3Ha4menbHO 6biCTpee. 
hgm nepecbuiKa i/i3Q6pa>K.eHnq 



Kaqpl 


Kaflp 2 


Kaflp 3 


Kaap 4 


KaAP 5 


KaAP 6 


I 20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 


20% 40% 60% 80% 



O6H0BJieHne n3o6pa>KeHM?i AMcnnea 



K3AP 0 'KSflP 1 H 0 

>0406080| 20406080 

%%% %]%%%% 



Kaflp 1 K3AP2 "1 [»;aAp2 " 1 
%%%%!% %%%J 



Kaap 2 xaAP2n 1 Ka ^P 3 Ka AP 3 "<aAP4n 3 

204060801 20406080 20406080 20406080 20406080 20406080j2( 

% % % % % % % % % % % % % % % % % % % % 



Kaap 4 Kaap 5 „ 4 j K aap5 h 4 
to 

% % % %l% % % %j % % % % 



Kaflp 5 

204060 
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KoHcfci/irypam/m c nocne,qoBaTenbHbiM nofl KnK)Mem/ieM 



XOCT 

l_|HMfl 



A K KJIMeHT j. . 



KJIMeHT 

L|MMfl 



4 



Ka>KflbiM KJineHT noBTopqeT flam-ibie, nocne Toro KaK eMy 6bin 
npi/iCBoeH aApec 



KJIMeHT 

LJMMfl 



KnueHTbi, noACoeAMHeHHbie Mepe3 

KOHLjeiHTpaTOp 




Ko h i_\e HTpaTO p 



cDMr.95 




KJIMeHT 
Ljl/IMfl 




KJlHeHT 



KJIMeHT 
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RU 2 337 497 C2 



KoM6nHai_|Mfi KOHi_ieHTpaTopa h nocjieflOBaTeribHoro 
noAKJifoneHMq 



XOCT 

MMMfl 





KoHLieHTpaTop 



Konu,eHTpaTop 





KflMeHT 

MMMfl 



KJIUieHT 

MMMfl 



KJllieHT 



KJlCieHT 

MMMfl 



A N KnueHT 
\j ^> MMMfl 



KnueHT 
MMMfl 



KnueHT 
MMMfl 



<J>opMaTnpOBaHkie aaHHbix Ka^pbi i_|BeTOB 



« — Sawr MHMfl m~ 
oh 1 2 1 3 1 4 ! 5 ! s I 



«- 6afrr UMMfl m+1~* 
0!ll2l3!4(5i5;7 



0MT.96 



npMMep: 6 6mtob CwHero MBeTa, 8 6mtob 3eneHoro qBeTa, 
7 6htob KpacHoro i_ieeTa 



«~6awT UMMfl m+2-+ 
Oil I2I3I4 5i6l7 



MMK 0 12 &4 5|0 1 2 3 4 5 6 7|0 1 2 3 4 5 6 He neon* r 0 1 2 3 4 5 0 1 2~ 3 4 5 6 7| 0 1 
napaMeTpoBlaneMem-n SSsgra I aneMeHr n SeneHom M Bera ■ sneivieHT n m k b p : t T° | 3yeTcq aneMeHffl+1 Si^l^eMeHT n+1 3e ™££° 



*- 6am UMMfl m+3— * 4- 6av\r UMMfl m-f-< 
0 ! 1 !2 1 3 !sl 6 ! 7 0ili2i3Ui5i637 



6aMT UMMfl m+5-* 
oh l2!3Ul5j6!7 



2 3 4 

3neMeHTn+1 S 



5 6 



\ne HC 
pveTC 



<t>i/ir.97 
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